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How the Coming Energy Revolution 
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And May Even Save the Planet 

by 
Vijay V. Vaithoeswaran 

Farrar, Straus and Giroux, New York 2003. 
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~<wM\~<&M\^£ &»tt\>\ 



jj-iUI tt^UI (jjt, .SJalioJI L^j *,\ V" ,m'i (^1 

Jo^- (^ «-LU j JlcS «.lj^,j . 4l±Al Lh-">-£ >i^V! 
*JaJ9 jl i4_j_cLiuaJI 5_alIaJI .-.IU-» « ^ p-» ,;tl 

jJLjj _ 5j_u3l_*Jj SLt-seJJ 4jjji_lo (j-*J — S-SLlaD 

li «ln~ ml Lot ^J (j jLa . L^_c.L_j_iJ (jS-«j V <jf 

c^ trio « (jL3 i4_a_ilai!l sLsllaJl (j_« ^^ ' La j j «j" 
jl^o^VI jf tl^l i^j (j^J _ 4 unll Cj>K,UI 

^L^JI oLUiJI dUJ^j Jj .<.,,„ -*a ^jSJI 

jJISLjoVLi tcj — uaj i_a_j_u< ial—j-U SjJljj i La^jjjGj 
(_gjl i^-i " qal JJ)t->"tl J< TJ La_« 'I d * -^tl « " 

.Uljj j!&] CJ 1 j ri~ < »i 1 1 

<_^ *JojJ c^L? J u»"1 l jj' <j-*> 4JSL.MI <j? Cr^- gg 

^ 5 <ij I nil JjjlaJI ij<T ni jJaJSi ii^UaJI Jbt« <u£^j (J7 S_ L> _a"V! jL^iJVI 

t 01 1 il (j^-i ^j^a 3 J 1 >- 

^i ^j? ^jji ^vi iibVi ji^j .aijji ^^ ,,^30,^0^^ 

^1 (;r ^Jo ^UaU f Uii ftt _^ ^1 fJU! Jx*^! xiJM^^.aJ^I 

It tl II (1 .1- -I ..... itutJJI ^ LxU3 tj^jj.^, 

cjIIajhJU (Jjj JljJjlII Ji* _ ,1 Q til 4-q-lJ-S Ol jin.i ,:.,,,.. 

Ljjj^j (C^uli <_pJlj - l£j>*5 (^ fistiJlj jlju (_pj| e^J^ti 




uvaJUeJtlhJI 



(jl (j^M j J n (jSJ t4jl_iSLII 4-xi La-i ^j r.i ^>-jal J-Aj • 2JL«-fl ^j-J-C-J 4_i_Jaj 

• * 1 g , I, .i i (Jjj_tJI (jLiupj Jl3 i i V igtlj (jj irt II La_A i^^-alill («JL*JI (j-a (j-lja^L-aX: 

<jLs iUJJj ^Uia Ijlij .(jryuLoJI (jjjloaII JM>- L*^3LjjLuajSl t^a^ u<U ^l-iuJI 

«JLu1 (JLo! CjJ a" i 11 Lg£ <7tjLijl JlljijUl i\*-4J HJ 05 J (JJJJI^i a (■ Li iH^t' jj-LJ^La 

^LpJI aI kill j»j-J! ^Utm (jt (jLSLaVLj Jj* :■* \ <^j (_, km'jJI JI^-cuJI ^t (^ 

Sj| ^.,*... Vt Ly lt SjJlSj lt L£lj ilsUaJ ^i£f j»Llaj (jJJ a Ajt^ : tl ^j£ 2alUH 
j ^^'1' (j^a jS. uil CjLsc_lu3 « o hi 1 La l^j iS LjJI r»J^3 . JuSLllL, «r«JU» :4_iL>-VI 
jj&f JjLdlU Lilj.nij cilLiA (jl jJsljJLb ij»L)Vl flJL* SJsLkJI fdLc ^ oLaj^l {yij 

cjLaLj^I Sj^Ij liJLlA (j! ^ylt JJju (jl i—iLjSJI I Jufc JjIjsjj • jj-ac jua oJL£ Uj> 

j^ej 4_jJLL»J1 4^>^>JI :3^liaJt 4 j«1 JlcIjJS 3_iLi£ SjLcl L$J}Ls- (j* jj»m 4jaJa 
^^ Sj-ii-VI Sj iit-itlj i 3 j "« j 1 1 1 4-C.jjiI 4_j_aUil,l 4 j i ■« ilillj '.4JaLIaJI Jjl^jj/I jJ^_>iJ 
^J CjLftL>ol (J-&J 'Lfl^JJ' '.!<!" -AiAs Lj^-* - J-*-° i— iVLfc^a (^ ^jj-^Jj id 1 1 jKjjil 
CjLoiijj CiLawLil>.| (jJj SJsUalJ |»UaJ ^J L^J^ O' L^JS-aV t4 t nl-v fl I4J LjJL>-1 
jlj" -wVI Jl-0 3j jU^. ^M<c i :. a 4 1 ,1 rt'> cJSjJI ^ g-H-HJJ <4 jli ir't mil Jl j-wVl 
tjlU i~i ,,„ <»JlA 4_i-iJijJI 4_aUaJI Sjjj CjJLS' lijj -LyisJll flj-^JI tl^ajjj ij^j^jSJI 
j^ :4_l5 j j*N^"tl (j^LsJ V I a , /3 ^ _ i ^ -fl 1 . U Vjl (jj„lt" 1 11 o (jjSLi (jl lijlr (jLa i4_2_iJL». 
- 4ji^_a- ,u. 1 tLg _ 4JSU i^L«_3 iliJLaj uL5 i^ilj , JcloJJJ LuLaj} eL^Jl Lxjic, x 1 mj 
. vjiujJI <L%^^j 4 ijill 1 4 iil»"U i—SjUsIL) 1 ^'t« « Jo^ajj 2 (.jLluiV c!iJl%j 
3_i^>.jJjSL)I Lg->J-£ ji.i rti 4i ml j mj 4 j \l ./«'"«l 4.1^ ui A (jJb Luk SK ilit, I Jjl!j 
(j? (j-laj ' * SiUnill jjjs Jj^oj-i ^gjLuiJ a£ -,Uj ... ,tl Jlj 1 nil 1,1 g ) ^Sli .f4_LO-u) 

j« ■ ■■ (jf .i t,"i 1 11 diiUs >'.H j x^oj .jj-^l 4 1 1> Vi j (jl (j^Loj Li LLaj ji>"r"j i» jAnJI 

cljjkU ^jLjj Liu (_laf 3j^_taj i_JLJaJlj (ji^xJI (j-Ui j-^J' JcLajJlj jjl-JJ 'U it ill 
j 1 in (jf ^jj (j! njjj ii_4j*_«JI (j-aj .((t£LjVI» Jj^- " j U 3jJ_Lail JjjJI 4_aJflJ-a 
(jjs Cilji j<<n"tl \ii r <iti«» * (Jl_ji» (Jj»j..j1I Ij2j^ Y * J-*J (j-" iiJ Ju JJ J-3 lUffill 

jLc «J 1 ^ ^^A j»Lc (_,fl Jj^jil ClIjVjJ ) ' (jjl (j^rtTCjl (jl (^J ^(jJI^ ni til (j>2JI 

S* ] Y • • Y f L. J5lj? ^ J^^JL! IjVjJ Y • (>a ^t ^1 j^jla 




6j S^jLui! ^J »j ■ ■■ '« '■ JI^JI 4->-_jj (jf i.'lt ni^j <jL£ I jLa < JL*. ^f (jt^j 
C^jI jus (j^ 4J| cdJ J . IjXjj ^ i i j-& •• lo^- jjLx^i a^j ^JL, Jim-" iii'^ (jj^ 

^ i" '•"• .» "■ i «- 1 Htl 3_cL«-»- j»j-2j (jf J^-£ idiljjj-u 3j_£ JLla t3j ■<■ "U oL^jJI 
-(jj^-uSJI LgJ 4j1u pJ jjlj _ jJajit iLfl"^ dll "mU"J (^ iLSLj^af (^lc Lg"-I <i y rt. 
(jAj u(*LJjLi)l ^,5 4^j_»jj >a£f» i'hCijI Ju9 L^jLj »4~sUaJI CjLoLuajisI fj^- 
<jic. ukl n-r\\ 4jj 1 j_ji_ 1j JI ~Lu>_«-!I 4£L»JU ^ ^^SLu-tJI Lijj^j J>t .<".., J 
oj|j-»JI c-il 1^-1" r.^fl I jufc <jf jjV (jj j i " c ■ I Ju3j .it-ifri II jl « ,,i] (j^LiitJI 

>4j <jVjJ <-i!l V • j _ t i.t «JL*JI ^yi pi 111 a J5J 0^' Of **-* ^-£>^' 0' it' V 

l>°1» *lj-^>- (jr^-JJ (^ JJ' l^"-^^" jJjl ijui ^yJI 4-lCjJ.I 4 j .i iu.i l ajiA jj 'm 
J><L>. (^yit e^LtiuiVLi -Sl-«-ii iltX'i ijjjj (jf :(JjiII (Jlj-Io £g k "n"< 111 a ((iisLlaJI 
^*aij jf <Ljjj_L>* Sjj 1 i\i jL t niVI *-3j-J (jf LoLa i< U . nj al (j^_ i~ JI ^^ Ja^ilt 

j^jIm, mil j« i'^Ij (jl^ 'j .'"*.' '"cr 8 J "'^ ti-i^l J+4J >y^ lUiiitl cjIjIjuI 

(jl (£j_i-u ISL^sf (jlc La-3 idlj (_£? ^^3 i±jJlt>- I ij tilli (jL_l pj « n ii"lf (jj) u <i U i 
• <jlajiill oljljuiMJ (j^l (Ji>Ia (jLo-uaj i i c. Lit, I (_^^jJLo J^a- m I LgjI^Js (J^/J 
j»U LaJUC i^jliJI VJ-*^ <J hi r>ji\ 5-a- j'itl tr Jk dllj tl^JK JL>- (jf ^4^3 
>-*aiiJI (Jj_a3. ?TjL»- ij^"'~^ j»lju^ J>ksJ u- iVl u^JJ ^JJ-* *-*LJ9 (^JJI i_aILaJJI 
JjjjIjjJl i-Jj^>J jljL^yi (jJ3 (ijJ^I) u^*?-W^ J ?-»^ W La-^c-J -^Hii^' 
"UaluJI (jjj ^ in -w iljj^s jij. Jj^)_u3 (_yl£. Ij-ialj (j-a (_jjJt3 iCjIj-uu/ j, i^i r 
O^ 1 l^> m « a IjJl^ <■ 'Lin o 4JI (Jijl Jl^ 3'j-*-" U' ^ ^ ■! ^"* * (O-^jl j"ir 1 (jjj lj« i>>j 
. 4jJ<)» mil 4jj^jt!l iSLUi.1 Juu if«JL«JI u& (_,Uiit (jjjJejo ^>J^f (jjj^ iikiiill 
^jJI (_y£ (^^uj-aVl ^jiLoULlI £j)h~i\\ i£-±z*^i Cy J ^?3i ^ JL^JI ^*J.'^'. , J 
■^JiJL*. ,j^ j _i q'jiii (j-« j-iiS- (^jLsJI C-iL<i -r A i.'iJn i ^ <tiUj /CC.J (jr^-J ■ (j^\^\ 
CyiUjI HUaJI j»Lt»J 4_iLL2 jjfc : jLa-lj JLa=_a (^3 JJsVl (^L. l "uSLj > jaVl 3j^JI 
OH-ot>Jl (_y-3 - i^' (jf Li.ilf ajjJIj , 4_ijI Ju>. JL»J Lo d-daLii eUa.i k-i? (_pa^ «"U 
J-u» L^Jj-ajLitlui-; aii (C^'J '^JJjJ 4-v I mf ^jjjjLkjVI jl jl^ill Uj^LlLal (jl^Lol 
*^il (jJS "U»,-i "ufl ujjk Jj-« t_,j hi " Ji_i5_a ..Uiiill jLiT jf 3_i£j^aVl Cjlj_flJI 

o' yjk Lufe 3.U <.. iJI ^LjjVIj .^jjjji^s ^jx. f-jj (j-« 4jJLLt d j i 'il j i nj "bjl i^'i^l 




gjAjUJ 



i-lhJI 



Laf .3^-p.VI (JliljLvVl fta-L_> ,__3 _,"-- i4jL_U Jl o"it-VI Juju jjjl Mmtl I J-A Jl* 

2j_sJ| ^-w 4j?j iUJiLJa Jljj V tdlj iiijjL>. JLaVJ (jf ^^^ iS'Sjintl jLj-»-V| 

flJUk « A" (cJ _j| ^l -».j .Jli_jJ_»J! (jja i__jj «_La 1 j '^ ij V Sjl j -vill <L_l£Lj^_^VI 
4Vi.it I (^ic .UA;tl Lfc) j t-n i ii j (_yjJI Aj^Kla-VI 4-_aj_JI (jl_< .^jU'tJ 4_-y_j~.il I 
jjJL-l J}Li. <__•__ <Laj? ___a.J_>. <___ <„. .jiii** JL3 i(__t.__l J-iitl ;-_!___ 4-p__l!l 

(j^__J| __1 jij « i in _--— — <3j__JI (jnjl L__ i.i i iii II (jl_3 i4_ol^__ (4^-J (j-l^-J 
lj_u_ (jL_ A ' JLojlJI _llj (___ <_\«_J __"JI .UAill CjLaJ__> i_iLflCI (___ i(jJ^__*JI 
(_^o__j *_aj . j___ll (__IJ I jlj i iii ___ C_iL_> 4is__JI (j I (j_a (j-__l_ ^jjL_> _t_L_l (j_s 
jj <Lajl (jj_ LuJ— ~ (_£>i-l 3^-a (jjjS^i^o Jl » o i ii i^jijj VI i'ijj'i j__tl (jjVI U^W 

ik A ill (jja (j-fl-SLj La i_dL__ (jl 1 aLxJ ?e___ljJI .j i a iJL—v _gl _— -CJ . 4j3___l 

. 4_«_L_ Jj__J (jljJjJI <_-— ' Sjaxina ieJ__l ___ i_lil_^_>_,l J.«-~-- 
d ,^» -, a . j_j£j__l (__3 ___ — '-'Ij iSjJuJI __3 i~i in jt 4_lJ_j___>J I 4 IS Mil, I 
4 i <->^t V" i ii I (jSw«J (_» j-tl i Innill jo— -__aj _ _, ii ., " l, | ill ii itl _JJj < y J a J_i_iV1 

_-_ (JjjJI (j-« _1"_"— ' -JUL. ^Jjlj ~- '^" (JLojJI ("i-hI X—U _ 3j_J__j 4 A t<", . 

L^lj j -wj 4-Oj; » ,..tl 4-_uj__JI 4__JLJ»I LiiLUj fW>-Jlj .^-Ij-jlII ^jl-^.11 

. (ji 1 1 " 1 1 *"'_'— "*■ I J— — - ioJLjlII ___ .t* AMI (jj^_se a _, il i j ■— ' (j^jj__VI 

ajjj . 1 (j " ^Ua (_, ir-i ^U iU ii ill g- "i~\ V (JjjJI a j_A (jL a i(JLs» (_gl (j_lcj 
-I ''-- f t jj r (Jjj (j-a 5 AK~.1I ^J1_»J| . U A '■ 1 1 i_a|j Tunl u± ioJL*JI jlj -,". ...I 
TtjJ-i. ( _ r fl 4_S_L-a_ «JI 4_j_3j_>JI a\ jll (J*i a (j^Lal ( _ r fl ilLLjjVI 4^aia_La ( _ r fl 
(j.o-3 4 1 j All djljl i nil (J^L>. Ljj i j i h jj^ A i ^ -»■ ", 1 1 c. I A , ,* V I j iM_i inSI, I 

I j » "j «4ijLjfc Sjj i>-ii liijj VI si inf i! (jj i ii II 4 i<-< -». jIj^ O' JU *-^' 

(jl^LaJ (jLfl 4_J.£.j .JajjijVI ^^ '^'^ t^ 3 4-ajL2JI a£L>JI 4-*IaJI 3j^ jIj^juji 
Sjl_ua_A 4_uLfcjl CliL^l a ->» ttl-iml^-i 4 jl->d ill CjIjIjLjj^LJ (^<i3jj JlijjLj- 
4 A .^.. ajj,L». 'j ' j"ll I jubj . jl jjj (jl V} 4 i'v <ij V iS JlcLoJI Jjja i<_ij_*l) 
•j A ,Xllj ,U A III 2<l j - , ,„ /. 4jjJ J-&^ tJ-* cr-^' 1 3 -> -»■ "< 1 1 iTjLVjJJ 4_uaL>. 

. l^lnUl -UA-.tl obljLoV Jl^1\ 

. " .^ U ^ j ,.U A;11 jt . ...| dLjVI ^ -i^'-fl Jjj CxjlJsj ' fc -j -^ i \ ^VT ^ »j " Ct t -r 1 > JV tPi 2jL_.il ^ (*) 
^ «U___x_L3-. 4_3_L_. i-a^' (_t-H i-^- 1 ' ^ 4 - J 'o^^J '"'^^ J-^*-" J-JLoij ^jill Jj-J-JI (J-*-*^ t_7-H J-^-i-JI j. 1 .' '^ 

.(ft-vj-UI _ 4_u>i-l JjjJI 




JniU (_,!« f JjJlJ Jj-»-J a J, «1 tiilij i^j^j-fl jj». 4 - g j (j-oJ t <V\ -»JI »j mlj 

j-CJJI CJ^La-J 3 j ■■■! j ■■■ i_il 1 1 nV 4_Ja_iLj| CjIjIjLo^JI fllaiJl Jlj^s <j-}-aLJI jjt 
^3 4J_jLft fljj i n i » . .i^JjJI (^yA liili ' j ^ ~ 4_ijjJa.j .<-dJi 4 j ->■! m->1 £_)-<J (_jJ-!l 
,^& 4-i.relU i_jl_J-i!l ,_y3 4Jj_»Jtl tilJj J!La ijj^ji_jj| (j>» 4_JaLxL>-Vt Lgjljj^-se-o 

till jlj aIjSII i^& _ 4" ■> I < ,^> 1. 1, .1 uiej La^a _j-*j - c>"_W J'J^?" '^ ^J ^ .i>d3^ 

r-l— «Jul (_}*_ j_> JaiuJI 4_cLLu3 ^^3 4j$_ujJI CjIj j « 111 <_L*Jj < V • • \ aL»JI ,^3 

CJ1_JJJ_2»J, I aI la-) J—st-i '''j **• "■tlj .4 AK',11 ^j>.A ^.j -^ ft^" i »'l CjLSj i"ill 

JJ3 ^Lj-JI fLLaUl tjV i<L^sL>. <io^aj djtia 4JL0J.I Jjt^J La (^-A ^* -* djlireill 
(j^—SJI (jja CjI j'm « j "ill JlJjO 4jJU (jj^j>iAI Cju^ ~i i ii a (j-a cj—jl-lS Sjj ir-11 Jla 
4-xLI j - ; -Ofl CjLJaJJe_aU a limJI JLa_&VI iOilj ^j C,rt.,^j IjLa .(jj; mi «!l 
i«JL«JI (jS ^l-i** Sjj^jya jj^j ^,i«!l jaJLjJI (^ 4jJalS ^-i£. j^yjfc (j^lj i<LyijSL?JI 
. 4_JL"t!t daAlII <La, >i<-»l _ pi J (jjj (j-a _ ^j^djjlo j«JLc (j,k- (J in-r'n n'q ijj-alil! 
_ i^LlA <jL9 .Ol miIj mil tdt Jit Mjjdl ALaUl Cil)L*iu<VI ^J 4 M.iilbj 
cL*Jt »jn->. ^ 4-a.>"i ■*■!! SJflLlaJl SjJoLuj (_jJ-^ j Uj mi") fljl 4jMj - I jt^o'i 
(_^3 j o * mi Ij ty-jl ml '-^ J <" .' "' (Jj» j mi<* (^$jL>JI tij| J->-l i—iLiic.' u& foJLxIl 

.(***) Ol^ljjc^jlj.jcx^l 
(jfj 4jjl^ Lfilj iljUJLI L^jk. j»j^J mt^I ixois^iJI (jl ^yk. JjVl ^mi til j-i-oj 
^IjJI j*C intU mJ^j I am . L^JUJuj (3i2J (jl (j"* - "' " l "' ^ ^-*j'j SjSi >* ((<SUaJI jjOI» 
g-l (j "lb 4 j IfLaJ 4 * j ^Ij^a (jSLaj 4J| ^1 UJ-4JU 4JSUj i(_,ii j ii -w 4JI (^iil Jj.l (j "ill 
Lai .tiljj^l Jjj fj^-* - £y* Ja^iJI j.il in a jj^a j_)jLi CjljljL-ja^b 4,iilt"i a Cjlslj-a-l 

,aUSu jl^^ji jj^ui ^ [aiiji ,>i] 4^uai ob J^l,^ j^\ ^mii 

:Jifl jj^a i4^UaJI (_}$»- 4<M mi II CjLflljjJI j>i»JU ^k. ^Laj^l (jjl (jjlj<ij aAj 

\ \ Ait l ,_lC- ' ^ A i 1 1 i<l.". y 9 

,m£jjsj>JI j ir>ttl (^J -Sjj « i mi imJjjJs-VI Jj^jJl (JJJ (j-a • 
,>« JjCljj .jjiii j! (aJ? ^ Laj-LS jjjj 2 _, ^ t — 4,.j -^.jjj) _. -»■ ^ :a j.tIIJ .-j! .nil •. salt domes (*) 

jlju»j ^o j_»JJ ^sj-^i mJJJI ^^Ji^JJI j-Lii^l c^oj j,JI LL» i_HJil j j m.j '^'-~' : Just-in-time (**) 

. jaj-jJlJLl _ i_ — ■"« Ij^.i SiisJ tji 3, jlUH cjLtlUt ^ S.jlUt I i_uSl\ j;liJL; SjLLJI 

.Relax, Keep pumping, and Ride your bicycle (***) 




sgjaaJLT&SlhJI 

,l_£j£JI j ii r*i i n 4isl jJI CjIjjjjJIj e-I^II lA^-I^U • 

. <LujjJI LlQI^ <"ia (_yJ3 (_, i ■ij\^Jl (ii iii II jj& it^j *>wt,l >^ (_£jLi-aj3 V I j^ill 9 
jl (jjojSL^JI (Jj-.y'ill ^1 4_».L>- (jjj ( LuLiilj ^glvi m 4 lijUi II diLiiajJI • 

. 4JaLLaJl (-.jIjj^s Jlo diL-ulj,„IL 4iiU"U 4 n ,n]\ oU^-VI ^Jl 

6-° o-^J C3— * (c?- c '-iP' f— sjJI ^IJ j?) 4_j_l^L^JI oljl j mil • 

. (jllrni'ill (Jj*£. 
L«^ i4_^Ll]| jlSLsVl (jji LAj_ic.j jLS^Vl dUj 4-1-1 caTu i_iLi£Jl I jufc aj ii j i nj 
. LaLu <LuAxa *jj ' **.' J- ^' ("<S"J f»-l 4-i}tjj| CjIjS null jj-o Li I (jl i. ■ 1 1 n -rj i~ij i . 

4_ «J_2_« (_y3 4-j.Sj « in II 4_iJj_«JI 4SLLJ.I o3^ lj' U" A.*U j j f (j-a Lwj 
j»L*JI (jrfl-3 A ' ((j-ijijIt- m JjLaj) 4_Lstji j jf ( _ 3 -3 daj-al,! (Jjl ii"i II ^\ ml < 
3^£Ls iSjJij i4_j3 ^Jljo LjLLai- (jr *-u«Jjl (_yl£- (_g.ajt mil Ja^ill ^jjj (j-^ll ' ^^^ 
' U» A*tl jJiL«_i» : ^LjLs c—ua-aj t 4 K in a ^J" o"i i n tf.UjI 4_j_ollji.l 4_l3j_ojJ1 Sj_2J1 (jl 
jJolitjaj CjIjIjLoVI jIj *"....! aJLC 4_uiail (jj_>.j^j (JJJJI i-djjjlj 4_iiLc Uajjji 
(J^IaI -r "n i Cr Jj-jil\ g-jJLjJLi jlj ii " mVI AJ-CJ >-±\j j." mVI ^J-C jLaJLcVI 
aj^ajLoJI 4j9Lla]| £_ya ( _ 7 _L>Ljj_3.Li IjLo-C . 'A A", -» j jjjj jf ^Jj jLM «j .((JjjLiijJI 

^1 j-i^-VI jrLiVI ol t^! L^t jL^b .oUjuoVI <> ^Lkiil ^f 4_ 4 ^I J I 

t^jla Jj-o Lo j-A itiLjV I *L_ua_c? j if jj«o (Jj^-" ll>"* l_S' £^— "! <_>"^J itf JlLJ 

.a-^ljjVI 2jjil\ ^y^\ ^ t^^tli ^1 4-liLuJI ot U^'.VI oVU. Js, 3L»aJI 

Lul tiilj O^-lj iTt-tJe-i.^1 Ijufcj .g-L.I.^.11 t_ij^>>j i4_l^I^j«JI _ 4_LJljjyi i_j^j>JIj 

^ *SL=>JI *Uol1> Citj uiiil jJ cli j tjiii I jL*j (3-U7i.ll JIJjjJI ^ jlSJL> i_m-»-j 

. 5 *«j U* /i 3jjj.aj l-j^Jlu 4j Juuo 4 I ir*»r tf JOJ 

ii_ajL>JLl tf juk ajI^ jl2s Br «»LjJjj^jj jjIjjj^j)) Jl (_>ujjj '(jjl>J -L)3^' l^ ' 

4jLulU JIj-o? (^Jl 4^>.L=tj Jt^j ■■■'« t L-Jj) tA ^UaiJI (jLS I o Q a» 4_jf I U^M a 
. UA'.tl (jt (jrLc- jl^^^i^Vlj i(^f^JI 4JaialjJ (JVjjl in'qVI Q-" J j^ J .«4 j « ilij 

(ji axu^I JUqjj i(cjVI n t~i i.iVI aj„\ «' a) i n^LjJI oljL mil _ Sport-utility vehicles (SUVs) (*) 

.(■ufc^lll . 4wheel-drive |_jcLijJI jJsjJI cjli ijISjJI cjIjLu- ^l 4jjjjjVI o'-A^' 

^iijjjs 4jI_jj ^j i_aj.i.J ! i> jj»j .Pangloss j^i^jJI 3 j.^iV ,' ^1 5_JSJI j-;>->iJj tPanglossian (**) 

.jt^iil . f-jljJI (cJL»JI 1X4 ^ji. J=>-1 ^ J«^_i fLr ii J£ (j! inTt_i ,jlS !_JJJI .Candide Sjji.LJI 




( _ y lcj . JjjjjJI ^l (J-uaS <1 Ijj LgJ 3 nA Vj L^^ o'imi! (_y^ Ig'oj^ 3 «lin j i"hj 

i_iflj_l)l CjVLs- (_," -»- ij^Jj . i f Li"i (jjJ <jja u^ j ii "»• I JUfc (jj-^ tjjj t*itl i_£J-U 
La,.l(i> < JLill Jjj-<-u (jr^i •lt^'- jl " jLuolSVI j-aJLJ (jl l.fli^ oj ^jll ajj m <i 

'UAi II <TjIjjLj-3 jjjI^JI fjjs cjjL^j! i^LiJI ,> ^ r ^ 4_ul^>jyi 3j>iJI hulJjjI 

t _ 7 fJj ^^JJ VI (J-uoj <«J I j ''I « Cilji mi liilj JjtJ (_," t-j »CjJ9j]| (j fi < i \ 4_uljjVI 
(j-a 4-Cj_«i •*..« jl jj i* - !, I -r" i n (jrlll t _ T JU3j^JI Jj-seJ i In rt V . (jj| i nil Ufclj" i n a 
(jLoj_a> Ijj^j-S iii!j Ji-»)j i(_gJj_«_uJI *UaJjLi Ij-ft-Uol ^fl n *«JI £f; '^ » "t I 

.jjSVI qIUj Mill 5jSLt» ,_)».! qjci 3jUA;tl cjIjI^jVI ^ >* j...^\f 

CjVjLac^a (j-IC- >>«1»J 4J3UaJl CjL-un miI cLi-^IixiVI ^SLi.it.a ^a j^-S f-J^ <-tillAj 
r«JSJ i Sjljil 4j^_>- i. i A, I a jjjj^a JjUxj jl ,<L1xj>. jij-iIoj-jJ 3j^>JI (jj '"^ 
3** "_' A-ojL^oJI JaiiJl '*■! ",' '--1 i .-wl .^» tl aJVI JjLj 1L9L4J liilj (^ (jj •i — " 
Ji^_i_aj| j^ 3_li. Jill 4_jJ_>_iJI CjL«jSL»JI (JxJa ^j-o oLml_i Mill Jjs- d J "* CjLL*j-luLj 

(_jLj (31*"^ L** ^'im (JLHI Jj 1 1 11 (_yi£- iiw <iill j t mi (^ <»£.■»•* II cjIs1^_>.J (_p3j_aj) 

jLaLo 1 • ^Ijj. LSJ^jal cJLfljl iCj|jjJ_ilJI JL»-I (_y3j .CjIjIj^oVI ^^-3 (_^l*-3 (jnai 
Jajilll 4_lu[_^>J '(jj^ null (j>-iJI (_y> CjI jij < 1 n"ll Jnf J^Li- Ljiu ^^^Sij^jol jVjJ 
SjViii'fll CjIjljji^III aJi^i S jltiill 4jjLilll 3 fl^^H J_p («-! dr^ 5 " (j^ 'Lr^H^' jT^^^ u^ 
I ^ «j.^>. LJL« L_«-CJ Jj-«j Vj> J-Aj - Ly-iLui (j^j^al jVjJ CjijI jl a ^ * _J-Jc-> (jr^ 
(^ 5JtILJi,l ijjLaJll aJL4 ,jjj (j^Liil illiljf l^^U -ijjj-^*-^' - !, >^>" <LaliaJ Mikjus 

j j'v-tlj 1 i J I (jjljs^a : Cj^LusjJ.1 oLiuii oL>j ^^Ijoll lij>-«l i—i^Luil cr^j jJl>JI 

(jjG L^JI l_*^ i ( _ ? -4^JI ji rn'^U ^£j ei <i 1 1 Jj ^ «ll Jj-oj 'f(_jji (_^ (*^-J lt^" '*-*- lk 

x-usl^jl £y) (jjJj ifjlj-ju i4JL>JI dJLA (jyS) JLvlj (jlSLo (j^a 4 J inLuJ *JJ "•" L-"3jl 

. ^jjNjHl nil (Jj->t£j JuL^SjO l _ ;r <S-3CJ V ( _ 7 SLj^J« J(l (j*l j-*iil (jl 

CjL3!>Lli.VI ^ fjJLl w> Suij jf (jjl t jj I in 'lib LjjjiLIi IjJJl^- <_£JU j Ji jJUj 
(jl 4JSL«J ^^j^VI jl m'^VI (jl l.^ j*9 : Ja-ii!lj Cji^-uijil gl 1 mi! (j\j 3jjj>.jil 
I J-4 (jSJ iO-3^JI ^j**»;' SjyJL>. Cj^Lloj^ aUuHil (JJJ (j-« *Jll>. 2jj-uaj «j_j-al J^-Ai 
niilj j^JJ d^L^VLij .tkiiJI Uj-l3 i fl-yj ^jjJI 51o>lll j^fl LaLti 1-a^jp j m, jiJI 

.ja^-jjil - j^iJI 4j_j^J iyJjVl »-Uji,.ff.Jua jl 3n,..r^ tijlj^jl 4jjj»- i_u»Jua i libeilarianism (*) 
■1 if JjLJLS Sjl^U- I a 1 --^-" S-uL^^^^ij^. .oli jIjj (^ icjiU^^ll oL^if : semiconductors (**) 




■j jjjftj^j U 



oJUJI 



it-i ii ill jLI (j-SUj - (jl— SLa mJI (_^2 Cj^LuajJLI «l_j_iif »-il in «i (jyJJJ <jl (jSLa. l l (j-s-3 
t(jj^JuJI J^s- <-■« i'iII (JL»£.i di^lil Jl3j .lUiiill Jl>.jj tijjp- ^?J L&j_i»- (jS-aJ 2 

i_ ijS Y * • * aLlJI _>^>-IjI (j£ j»UJI (JimiILj Ijjjji (j-a ^'j^'j tH'-^lw <^*j"^l c?-^' 

(j-a I j j i S* U>^ ^-J-y lS JJI '-^ Cr^*") '*''J- > "»• ct^'- 1j ^ > ->l "-> * *>1 <LJsLcl (j£aJ 
jJLAa UA;t| j a, i" <_i_ajjj I a J if f LuLLajjj J-La ijLiJIj . U A *. 1| ( j_ a 4jL>-1 j*i ~vl 

Ua;1I ^ ^UJI A i^,'"<^\ o.!Ua ^ f julJ Ijll-v I,,, „ juu jjfoU <LLLaJ| 

if**! jfj*^!,*^ 

J^ «" ml (j^LiJI LdUjI JjL*j dUjJj .^.Ml ^^ a ~ .in (j^L! iiijLjia_tl 

r-ja^>.^j Jl3j .4_jL>JLI 3alU II trjl^j_i ^cjj dJsLLaJI (j-aL 4 irU*il,l l^jL>J.I 
(J^ <i " i itl)> J-jJ-jj (^jJI <Lj>.L>JI ir-j-iiaaj i^jVl 4_*SL>- j»Lj1 (^ (_>">J J jlo 
(j^jUs pj^ mi a ^J^ «i "1 (j-uj_i_iaSj| ,n.aju (j 21 djjl t a ^^ lySj^jaVI ((aJsLLaJI 
«2_j^_jJI 3l j -rll ^1 a uill t _ r J_L»-£JI j^y—flj—oJI mJjLU» (JjS *3— ?" T* *.' 7 r " ' "J 

. .UA-.t l ^ i.,j^;-tl cijl^i |»Laf Arctic National Wildlife Refuge (ANWR) 

' ■ ■■ A"i . ,. | o"-v L^jI £jj i A" .j a^J Jf (_)i_5-J ** '^^- (j-a 4 i J j 1 1 jl i«t if i i i^t r jJaj 
(j^a j uif mJjL>J1 Jljlj a, I o -v (j^a o*3i i nr Llo JuLfl <tii! j *-aj . I^SLj LlojI 
j * hiJ aJ 4J1 ( _ 7 Ii^>- <3aJ3 ^1 JJJ-J («J ISLuVl Jajij 4_uiaJ9 (jb JjLat^ tj J ""' J ' " 
(3*^ J "j (jl ' • 7- _' (jyJJi i. m tlJVI oa^-Lai- (jl (Jr II <jjJi_5_jJu9 jLiil L»i >i<* r-j ***'" 
^^ ej\j-LJi f£u (_$JJI JaijJI (jja LJLal Jk\ L^ji j Jl>- (^ ^Jt L^J^L>- (j^a ilnii'fll 
t '*•■* Atlj ijLiil (3^Uo2 Jji—AjLi <. ijiljal ' t~^- (_)i5j_«j ' ^ a :4_JLl_*JI (jj 1 nil 

mJjISLuJI (ji_jL>JLI (jlSLuJI J-j-S (j^a 3juj_c cj!j_« 4_jJc -j ~ j ^j <(JjLlSJL 

I JUk ^^1^, j " <" (jl (jiJjLjljVI (j_A S.SJ mi" a A_fcL«l- -* J (j^-o. 1 .1 (j-AJ .(jj-o;JJ^J,lj 
(^1 a ill Lj^JJ 'lit rtill (j^a (Jjji^j (jj jla (j^a j-iSl (Jiij uS'- )L ''_J 'L$JJ ~*" tSj- 1 !^' 

. L±j>2j 4 i<* f-l^jJI j Iv «~j '*>'*■ jj*j '^X? D^'j^'j 

(poljJlal (jj-1^ /j « 1 a 4Jl J-Aj iK 1 hVLi (jU'iU (_ji^_*JI ^^ ^-^' Uai. (jjLLlj 
tilJj 3al Utl (JLseji (^ JM A~ ,„VI ( ^ >9 j^j*. i_j^I2j jl I j -^ ij ISLj^-ol jU (_ij|j 
3-j-aJtja (jlojl ^ JjalSUL) Jl>-jj i^jJIj - aJU^L ISLuVf (^ j..te,"L.-v,l I Ja-olJI j? 
kjj LSLj^-oT ' ( llj~,,.~, LaJjj jl .d^LLaJI JN :; "--- 1 >J-3p «*-«S-«J V _ 2JjjJI JjJ9 (j^a 




(_yic ^--v-j . Jl££U sjj^-^JH (Jji 4jU! <y» V ,_J>-^ ilLLu V Ljjj.3 <(<JL»il J=l^ 

<_,£ Sjjjt>. ijji>- ^-jjU"1 ^yJalsJI JUL! j «i"i" i n" 'Uni" cjI£juji iSj-& o' o^'j-^ 3 ' 

^jifc t-JIaJI)) jla iLljj/Jjj ijLli.hSLU g-jl^ JfLa i.iiijjVI jjl JlLjJ 4_*jLj^-lc (jjloLi-a 
.3LJLU LoLc (jjj Mutl i^Juo (_ylc v-kcl irt*Mi» «iiLj^l 

4jjj«i ntl <LujjlII 4£LLall j «i" 1 n" jjl (j^LaLj 1 J 1 n" 1 11 1, L jj Tin >aAjjj nnj (jj ill 
-J I jjj . 4J5L& Sj^oj rl-jjy 5jLj_>-J 3-aj>UI 4_*itUaJ! Jlj^oVl villi l^Jlj J -wj 
,^jXA J»*^, ... j| 4 1 11 <i '1 ^jJLuJLl JlI^. 1 g -wLJIjI jhj 111'^ itiil ju (JjJ-ll 1 ' 1 l"i ^oj 
JS ^ i>a 1 cdjjVI Jj-i («-2j r«J Loj . a^uLt ,«JL»]l (_^fl (j-a-<Jl (jj> '(p "■* ■ £-* ' .! r "J 
5j\i .V.aVI 3jjI jdl «JL*aI,l (j! JJ-JJ L»-£ nUiiill ^ S-jaLUsVI ClL-aSUI ojufc 
^LjJLjj _ 2 -itx :t I ajuk 5 ,^ , a jf villi .(jjjLtj pj^j " ■■■** Jkj iu'^i t4_iiaj 
(jjJI 1 1 j 1 njj Lai .j J <SLt l£_9^' It'i.l if j j in'ni _ jl *, in jfl (jis^a (_yic L^jjJlS 
_ (_y^-3 dldILse_a ((viLa^U 3jLua_a» 3JjJ L^J^SJ j -1 1^ »l a "»i>iLj Ij_j_>-I CJ-Jaa. 
Lyic 4jJj_«_uJI 4_u>-«JI 3&LJ.I ^JseJjl Ja\^l\ jiaj-kll ii\l" «u V _ 3Jol 11. 11 

'l -^ * «V| J_- " ... * (jpa ,V a! K.i 11 V) iU^'i y-j V " ( ml f lj . ..j . (JjjJall mJjJII 

(CAFE) 4diUMt>l UI«Ut ^li Utftd 

UjJSJj .3 j io-V Mill 31j i>-iiill oLul^Lc. (j^» 3^s>Lt 3 h"<iL>JLl jjjSIj a2 
I j£Lit .((dJaU&l! iULij 3» jUh 3-ml _i ml iLp! j a->. ^ LvaLS L*Lvul Jl<u V» 
jj «L>- j_aj . Y • • \ Jj>jf uJi i(_, ij mi* i-djj it; ^L£>-jaVl (jjjjjJI (_oLJ i>lc? 
Ci_-r 1 i^>l SJaJaLsJLl ij\ 3^>.jjJ <>Ljljk vJ^JLl viiJjJ jLvaII Lr u,\ t ..ill J« All 

wjjjl i(j-'J ig* Lol . i _ 7 Sj^ja Jrl (j-mlj 1 nil (J-4-»JI JjJL>J d ji nl 1 «i\ JjiJI (j a i.)-i 
U^l i}_}^ < n'^ i^- ir-itl (jJS j ift 1 11 i (jl uaj UJL) <jlJ.iL>JU (jjj (j^a mJj^^I (jlS 
.iiiiv.|jj V^j' 3^-Lfta. (^f ;32llall ^j&ojs <>a liJlill ^i.u.«-ail JLla 
LaLjJ I JLjLJ>- 1 'i j mi '(jrJjVl 31a,^U jJLjJ S^liaJl «.LflJ j^JLt j-t^jJlII JaJj 
(_^j ■ ■■ J< n" (oJ 'Ljj^jl v_35^— *J i3_xSj^eVI SjusJUl CjUVaJI (jl VI . 1£Lij-jsV 
Cjlji.nTI J*>L>. (_5j^_iL>.Vl J>2^L! Jl « <itl j ir a.|j V' 111VI .t-»j j ''m! J_jiaJI 




p ««*^H f 



'iSUJI 



,(2rv^tJLl (jjjlSjl!! J^L>. lUnitl aLv-V" ml 

L_ALaJI (Jj12j 4_LAjkl j^JUj £}£. L»jl J (_piLiJl jjji ^ j'iS ^J- ' ■ ■■" j ■ ■■ a nil] J *_aj 
(jA (jj/Ltll (jia« I (JjiJljw ,j2? Ij-A .i2j|j|ji_o^l 3jIj)j 4_jjjLii>i jjc .U nitl (jic 
i«Jj^-jj Jtflj O-y i^jl JL3a . ^LLia-a (jjSj JL9 ** J*-. AjL>^' *■**'■■■' 4_*j_lL= 

lLJjjjj-jji) SjU\_j>. il^j—SJ )_jaVI eiLIj i Ljjj^jji 4_a_»l_%j iZ-iL-t—cIsLij iXLc ^-ikj 

i_*iLJI (J-jISj ,Jji_»o ^j-uVI j » itl 5-» j Jo (jj L^Jj-Sj i Y • • \ aLlJI (^ uij^ulj 
jjlj-o j_».i llI^I $~< i ill jj^j (ju 7t «i 1 1. liLa» :o|jlji_«VI S-iLij jj-o ^ jo rt>l j^^\ 

CjIjIuLji^U 4laL£Lll 2 X ^\ ,^.11 ^LJs '/ ojl J_JL« CuLj (^j ■ ■ ■■ Jj.nu 4_SIJaJI 
j^J <_£? _ i fTi^iitl ^i\ SjLijJI l£]Jj 4 j ,n'i jj^ni A. SjlcLjS JIUj (jj^ llP S^flljlll 
LaLc jjlt 4-*Jjl ' ''J'-^" ■•■ JaAill ^jjal j""wl (S-*-*- ** A <■ I iU « j] till J ■ °/Y , 

, 4 "no ^j£- j k* ''' ^j^* * t Aj-^ ' J ^ ■ k» - -j**' ' Lu^Ju 
(jSL«j ' *j ^ (j^J '** .1 " ^^ f^W -> J *' **'^ ilh° (J^' CjI i <^ j»l JLJeJLuil (jj 

CjIj^j-JII cdJj (~iiil"->.| q\ (_ 7 j-^>-) *(jyji J^ («^v>J *>i>-P L^-*i 4JaflL>Jll oLuiiJ 
2j^>Li.Vl S_l>-LL1| t j-° 5-L--r"i i ii a 4ia^L>JLl (jj^ ^ *.(<1aj ^ jj-S; (j^ L*^ 
Ij^af I_4jLiIlc.Ij (_, ^ "i 1" jia I (j K I j khM"i->-Ijj i— *^jl» j^L u i. « a jlj^i ^J 3 _ i mit lj 

i4^j_»Jl w ^ SjJLoJI CjXJjla (_yal_i5«jl J^ac-o (^ I j~^ " ■ -"'j ■-~— ■' I jj 1 1 j i n 
4_jjiLjs^J| ^j^o J3— «J jjr^Ilj 4_aLIaJI bfcj-fljj < _ ? lll »l j mVl jjLuij i3jLac_l!lj 
Ijj-^. Ij_«l J-«j 5^LLJI 4_JLl3 SjLj ^La niUj ^ (jj^UI ^yLc-J .4_ul m'lVI 
jl 5_tojSL^Jl 3_JU,I iJ1jLJLc.VI 0< ji"i j^l CjI mlj k.II (^ Lgia Jjia^Vlj _ Ijljw 
Ij-Aj . i^a-JaJjl ^jf jl 4JL«_oJI ^-^ tljLii2jiI y- j -L«- U /c£.jJI fljJI {y* L&juX. 
jj-o i^^SLjj-aVl ■>! m~^l 4_JL«_a (_^Ji_o jl i" f Lj 4_LoLi. 3 r? i/-<t ^-S-iiLs. _^_«i?l 
4\2LLJI jj-o |^ ^ .^.". al JijJj_« (^Ll tj^t o-i -»o jjLLJIj LjjjLs :43liaJI jjkio 
. 3jL%aJLl lIjLjVjJI (_i <lljia (j£. 3j ~i t a Cjjjusj JjjrJ (j " ' "*•" ' "*' (jr^' 

S^Ljj Ju»o i ISLjj— «T (ji "i/jL>. ^hH-* l~° L-*^!- 5 c»^l «_»JLjt^JI cjlctj^k-l ^j (jjsj 

fa-j.>l i^i1°lVI 4-JI t nil) JjJajJI ^ jl i/-r<q>U ^^ia^ujJI J J tU (jjJLa Jj « rVi 

jUuj .cjIjL mil ^J 4 j mULi : Corporate Average Fuel Economy (CAFE) law 




idO^lnJI'iSlhJI 5jj3 _ 'La Sao 

I j'»l ' 4_»_ILss_a i^jjia «L^_>JI dJL£ ililjl j hi It cL&LLlo CajjL>- JLAj .^jjj-Ljl 
tjl^jLa jtJjLj <jl\ 5^Ja_) (jli iiillj «^aj i4Jjj iia ^iX 3jj«oi 4_JLc 4<iK" u£aja~,,t 
4_u,LjjJ 4jJLDI ClIjJLull ■'■ ' J-* J rt'"! . dUj i_3^L>- r>J2j -2_. st .~~«VI 4_J1, ,ill 
4_jSj^j»VI CjIjLujJI Jjio-i-uV JoJaaJI 4j If La . U i ii^ILa ^^3 LcLajjl i^pjLS ^yAJ^ 
*-£ijl i^AOj ^"\VV ^Lc (jrjj Laj .QaJLj. J£J Jlj-al 4 « j 111 Jj-«^u iJyjLjJI 

t3jJ-aJI tilJj mJJl« ^Ir I/. i • Jjutaj (_>ixiitj| JlJS .U^;tl l y A 4_iSj^a2/t clil-Sj^jJI 
(jla <n£>-».| tliLoKjj .S^j-j£ 4j»-jJL> lUniH a\ J Vinil jjfl L£j^->al 4_i».LlJj Cit-djjl 
<4JL>JI aJUk ^ q"-»-J .4jjl£ 3Jj^i<u Ci.1,11 J JjJSjJI 4-lII « <i i 4_aLoi! olel^^/l 
Sjl_<iVI) j t mil ^jij-jo ^yik 4 jlr La)l »jt *i "if Ij_l1£ J.>> aNl 5_2jjJaJ( jjLa 
if 1 j -cj .SJLso ijjj^JLJI (_yl^i cj-^' *-+2j-^° <J^>-^ (Ji/* 3 il^ '^— '- — (^dU- * ' 1 1. l l 
. Jij^ajJI 3.], lV"i 11I > rrTi'v"! (_,iJI «CaUa]| £y>] jjoixjaj (j'jjjfl j_^juaJI q nCt" 
'j J ^ J I iV^lV (j fo i Mil j (^5 4 jiin a * 'J J -^ oljf J mil A-C.[juuo cJjj jjfij 

m; jj j 1 11 liilj tjL ?rj af'iff *-a iCAFE 4jjI i/-i"qVI 4_JL»aJI (j^JLa J j ■» in SjLjj 

l_fljj ^ylj J-i-i' J-2-fl '(JL>- mJ? (ji^J .4_jSLj^jaVl diljf _i.hi tl iLcLl^o dij^a ^yjl 
(_^ ajLJJ 4jS!j^«V| 4_L«jiJI 4jL«jjL^V| L^Jj^-f SjuLt^a ixjiljj ^ 5j£L<jJI iliij 
aJj.V"r~ii iCjIjIji nfl <l£.Lu^3 Cj 2 jLx^a 4iuSj>- JjisejJI ' ■< ■ i; -^ ('"ij'w. 1 Y * * ^ j»LtJI 

' ' - $ ~ ' " ^ (Jj° *j j "1 » 5jj 1 n i (JiSj (j I LgjL_<ii jj-a ^^ili 4_j>.LlJ,l ol_u-5_ji! 

fljjiJI (j? tillj .Sjsjlifl LaLc j Mif «-ou^>JI J>t>. J^^if 3jjJL>JI ililjl-LtJI 
jtj^jJI tiJ^I fl**i nil (^ CliLiIal 11 -r ll ,3^1 ii -»J ^Ijj ■ ■•< ^>-4J 4J1 ^yj (jJj^LLu lj_il£ 

.ajui^Y- ,^ 

ljUI CLcS^j «a,jj«lf 4 jojiift 4-xcjjL^fl,) 4_£.jjjj^o tjLfl iiiilj (j-o j_a^Vlj 
jVI i-_)^jSj (jyjJI 4jjO>J( 4jjJLaJI CjLtiSlII C 1 K <~ I jj j-j^i iliLual nV iV L>-jli<i 

jL»«j^/I (,,1^ Ijij a A^IjLflj jjL^ .Jj^jjJI ,3!>^->"l o^" 'l5jL*^' ?^"r' *^ > "J- /5 l^° 
(^jlJIj ijj^^JI LiL*j Ja*j ^^ijt cjIjIjhiIIj j^ua-jijjLjt^JI <aLU iyu jujl>JI jjill 

i-iIM . ,*.V1 £yj LaLaj (JL>- [jioV Mill tiJj-stjil j»Uaj f^JJJ tj-'-J^' ' *J-*-^ 7 1- « ' "" 
Ji « "1 miVI liJj^fcjaj (Jj)JjJ1 t>\J 4jJUJl^>JI ilajljJI ^jJc J a "1 «j Vj .ajl i^fl 
oSj t"i 1 i.l Lajj M^SIj •JaaIL 4j^jt^JI Lx>-jjj)i < v"fl »juk i-irtlU'il Ijjj .(^JLi.ljJI 




£>AalJ*J»IUI 

^ mih CjL»jSL>- jLi^jIj lLLjVI <LoJala Cjj-a LgJLa 3JjoL>. _ Jajjjl j ir-^r ajLgJb 
aJjUa <jVj .(5 nt-wll tilt!) 3j miIjmi tl L^jJbcJJ 4jjJu>- V-JJp 2jlc]j tJa-ujVI 
i _^3 JjL^jJt ^j'u'iit L^.lajj (jSUj aJJt -Ij-SjJI Li^li- 4j.'l«"i! «Laj}U! (j^-a-j^Jjgti 
xjI^JI joJLjJI I jut (jL-3 iLtojjiJ jfl Jjj-jfull (^ 't'»'» (j iu tj <f«JL*J1 eLseji » i «i •>• 

.^IjrtVi na jjjV j^j SLoLj/I 43jjl4J 4Ju-4j tfjli.1 liiltna 
JL3 aJLA aJaLLaJI 2jjj (jJ ^ . LaLaJ jjj^jJI (_jl£. 9J,j^1,liiO LfJJ i (jj Jjiul 
u \i ->JI J^U' Lr'l 3 .' * ""^ <*1>.^JI 4_j_iiS!j I a <T <SjL-a JLia JjlJJLj Cj!jj 

JLx>. J gt a Sjbj-J {tfl «Lij£a^ Jj iTi ma 1j ^l£. 4_oi»L». S^laj «LSJJ CJJjl IjJ 

SjJj ^ L<r<-i «.« 4Ja£ <>a (^>tl c^J -Rocky Mountain Institute RMI (^jl> 

t^t-it") {Jjl\ JLx^jJI ^y3 LJLc *_2j 3j| Jl>- Sj_ui-t^ "^>J3 Lt-*J '((^LajJLi-u jJjl» 
t_i JLatj I jj» CJ fi j jtVitlj {J^SLoJf ft JuVt j-^>-* Oj-^ 'J-^J-J-li^ ^ <9 * " ^ £>^' 
(^>£. Sl.UJ—'hJI jlS^Vb (jj) a "i U a_^Ljeja 4<«JLjlU «l_£ej| *_j_a_»- <j-a Gi^jlj-M 
^^3 (Og mi .ill (jjjuatj La LJLc. (jjjjljjl (jLa <Jj_i*3aJI JLlcj .4 *j j j Uj aJsUall 
J3-s 3_c.jJ.ja I jj mi (ya q\£ ^i\j i<jl__JU (J_J jj 4___>l_>wil («JLj_t! SjukLioJ. 4_J-»- 
Jl>.| (_yfcLp La^ i«(«JL«J! ^ l£.Lijjl 1-^-jJ ^ fj'j-il J^i dJl5 L«JJ» 4jii^lj 

4JSLIj i»1 i mi? ^ ^'^ (^ ^t-iT-j jl3 4JLa e5j^il i—iLse-cai » j r > -v Jj- 00 •t?^Jj 

d'"y a ^jja ^ mi i 4J (JLa-a (_^J • 4 mi i> J a Sjj «<*< I JJ-a jf I (_^»«J (_y3 i _ 'J'^J I irijl 

S^ajLuo i-il*i (_pJI <jtSJI p-^^ ^ t (2_x^jL>JI Qjj Mill) ((Foreign Affairs» 

j) -a ?JI J.^ "^ (^JJ m;JJ " i ii dJaLLJI a_jicU9 ^ pTi'-Mi ^yOJI CjI ij mi or "itl 

.The Sage of Snowmass Speaks (*) 




6uo.M£JI GJSUoJI 6j9l-.4uo.aA0 



(ja/LJl *i tSt a (jl_£ lOJ^oJI liUj ^J -4_flUaJI *L) t- " ..,1 (j£. ^jl rr-<"i ' 



lUnitl jl » in? (jLfl ,Y* • • j»LJI JjLtJ 4_jL OUJ3 4-jSLij^aVl 4J9LUJI Sjljj 
4_jJLU 4 <i j rtIL jjj_a_j_i]j IjXj- 1 ^ ° * (j-° >-^' (jr^l ''-^J-^' 2jj i r-i J f-i^j " , i n 
i(jj)jjj| j I * nil (j_« L»j|j (j_>>> mi j ' " £f i ^£J- a -*\ O' (*Aj L3^- Cm 3 • '"*■* Ll«_5-J 

(j-a 4_JL_3 (^j^JLiJI iTjLta.* a ^^ jji^JLs. Jill J — »-lj jVjJ (.y-l^- -J-J>i cr-*-" 

' "j^ * \&ij—a] 1 1 1 <i I «" J_oj . cLolal^- CcjLS ^ al l-> II Sjljj tHilj m1 jl tu^sIjJI 
(j^_SJI CjI J'j.«j i ii (_y£ d j I'* i-i*ii£ Lo-4 4_JL*-3 j.."i^I Sjj_L<aJ 4Jal_laJI a J tc" hi" 
(_ylll 3 jtl » Atl JILjO jjJJ Juu J ■ -■»" («J L4J1 4^>.^L_« ( _ 1 t- j (2>S-Jj - d)jj— <■*" »H 

i(jzl (j- dj I j 1 1 11 3j_c (Jj-S iniJ r»o ij_yj\—a^ i 1 11 fUjSL*. (jl ijpi jJljij Lx_aj 
jjLij 4JL3 (_£^>-l 5_^aj .i^LLiJI (J i«i" 1 no (J_a^>- lij^*"' ** "*" '"^ 4jLoLi S«.jjj £j£. 

^>-LiI,l (JLSiJVI JfLs (jjixtu Jj^>-^>-^M ljuk (jj» :J>2j dr^-a- iL«-aIj jL^jJ LuS 

(JjjjJI <-£Jj_st«j Ja «Ti (jjJ! >-iiJj (_yJJ (_$jl_3ej tilj-3t*J Ja-«"i (_^iil S^jiaLSJI (j>i 
jLiolj J« ^^ ■ 4jjjj l_L>-jJjjij Lgjj ...(JLilll jjj-u^SDI ^^Jl 4juLlaJI 3JVI (j^i 
Jli (_jjJI 4j-L2jJI 4_JLc 4« 1 nljJI 4_uijjJI ' '*<■ *'•'"■■ [J& /--LaJLa iuu> ^J J^-^JI 
' fi miS i(jjl*r a /«jLl! in uLua ■'Lloj i«j «Jlc CjIji ml T'J&J 4j nnli^a t3i>^ '^ J^ 

. the hypercar «iijUJI SjLluJI :ajlSajl ^>t J>->II 

l_gj |V 1 1 4-1C.I i l^tl CjlS^uJI jj_« ^"-^J JXjJI (Jj8 CjIjJLu ^u£ J^*J > « /1 
L4JI l(i~i«j 4_ujjjL>Jt ej\ _i 1 11 ^Sj^-S J_jJ« igJ-r"iU oLjVjJIj jjLjLJIj Lijjjl (_y^ 
ij^Lj-gS ?-3J ol j L^JLj ^ j «>Ti (_y^3 : (J 1 ii~ im 1 1 4^_ua_L)l 4^LLaJI 4 V-if a (jjS "1 1 . 
pi j t- «^JJ oLujjJi^JJj 4_ii^jc (JjIjl! jj^ 4jULI ^^ \ * • 4 j lh n jjSLo J\ _n» j 
4j<irtil ^jSVI « ( _ ? _uJIj iLjjJlx ^aJusj iUj hi 1 r j " ■ »" (_yJJ iflLuaJ 1 JLji«jJI 4jJLi 
i4^LjVtj 4-iLswjJLi ^ < n Tl ^,111 i^ytLjJI j^jJI CjIJ 4 j i,XL^JI 4jjL»_ij/ jl ^j» 

Cjlcl^ji-VI ajjfc jLfl (jj^i- Tj jjj^jj i^i m->- ?JLjJjejJLi Jj^»Jl LjM^- La (j^Jj 
jj^j Oj j 1 S CjLjLLaul t4 j HiLml ojj 1 nj (j^*} • AjLaJI ^ j i\ II djJL>JI ( _ ;r (k 4_«jl^J! 
4olcLdj i^ilj uS-Sjj cr*J 'j^l_ajil (^-»-ui£2l *-a (jLa-jj, I j^ll Jij^J J-^'V *Lj>^LJ! 



£jAaU*6dllhJI 

Ja- «"t (_yj*ij .jJJ^JijJI Ail -r " imJ (_JJJI 4jJl_iIH5I 3jI j mil l£Jj_3b— a ^ j \"& i j-j^I 

^ Jx-oJL jfjlo" L>L>JI tf Jl* cjIjj j-S$ . jlj^il <_$! f^js i ,1 in'j V MjjJI pUI 

<jl ^>.^jj i*jl_i^a],lj (JjUit (jjo 4_Cj_a^»Jl 4J9LLJI JlJjj (Ji-a i4JuLjJI <"tl iij iU~ll 
ijJLilll j3j) j, { oS 11 Jj-a .4JI iiill CjLia_Ljlajj| (^^ 4Jjia Cjl_aj-u (ja-iia-C ^3 i jl<" 
.i-Lial) 4 rt X 1 1 Jli!l -}a-i>- (jju^La (^ (jP^-J <SJ_a-«^>JJ lJuI^JIj 
^B j j\rt"ll if. Ijjjj Jl>. (_yl^ 4^LLua1I (JL>.jj (jjSig'i ii Uj j iX-^JI ' j » j (jl ' ■"*" 
(1^ i"i_)i< j JiiiS) JjJ-fl» ^jLi-tu t?i»- 4JIJ3 » JjJsail u^L»- 4 j in" >ua 4JI l£1! j .a^jIj j -»o 
(_pj| 3.}Li»Jtl AjUJI oljLc. (jjo (_gl L$ia ('•m'n (jJj nJrJjk-JjJui^JI A.W"ia"ni 4J3}L«jl!I 
dllj (_y^ dJjuiuJ ^jLj «!». tiJliAj .j mijII 4jtus jl i n'qlj ^jjSTjSLII jljaj»-VI (_ji rft^xuJ 

.(j-L>Jl ii-ill ALji!l jL^aJij (j 1 -'- a i^ ;:,,, -" (>'vlj"ii.i,U (jjo J£^aVI 

jjlj 4-CI i" q| (jyJkj i^_<-Si 4 i tt J-=-i ir>"< ir-> -wLiji LlJLS J n 'q^J cr-y-^ 0^4i 
CjLSj_*_4 L$j SjijjJU Jiaj9aJI Li^-i. aI 1 V "i nil <j-a (jjK a * j iii ;>l^lg " miU 
eLaliaJL) fn (j i"ilS-a jt /o^JjLua Jbaj-' I (8 K» OJ ^'xtc-i «Lal Ull 4 Vi-y a ^ ^g'lljl ^ i n 

jl 4-u3L-i"i--vl di'juj <\S CjIjIj mil tfjLa (Jio a!, < ->-"iiiil I iHjl ^j£L«jj i ' jjj£LJU 

^a ^jrjS \ (j * mtl «_ Laj La (_^j ^( 4JI Lo_£ <4_jjLj (jisLLa ^1 j ft mil tLul (^ 
iSjjJJI CjLcLui (J^L>. jl J-9J1 ^ -■ ; ^ " ^Jl 4_ljLj^^SjI ajl j 1 11 11 oJ^& Jj *^\o" 
ftLjj^SJI ,3^A 4^>uLlJl 4_SUail »j jl jJ;>oJI 4<j mi ^^ J-a^>Jl jbjj LaJJii 

(OJulIi 1 iliij in 4^iLoJI cl)ljl j mil {_ya Lj^_Us (j I 1 rt"i t j j 'j'^jJ (j" jLi^aii-uj 

1 jll^ a 4JjSLI 4Jilj y" J-^"l ^1 « j "1 1 nl (_£^-iil (j^aj ' / "<~ ^ f L-"ij iJjjJ_>JI 

jj-a aLjI J-i^ 4JI 1— ij^-iJl (j-o-3 JL-*- t^i (jr^-J • o-" 1 -^ j f 1 >"i 5jj_l^j Utopian 

(j-a (_gj_i-l 4_i_s.U ^y^ J-3-1 T^- 4 ^- <«JL». aL^ 4jj\ j m (j£. < o m^ llj j i j '^aJ aLi^ 
bj i^^ll 4_S5Li!l SalUlt J_Jjj jtrr a frl^Ji3.lj i«t£LJl_i jlILuJ^Sd jjfc </<JL»J1 

tiJLlA o^ 'C^-Lh 1 Ct^ < —'J~- : ^ cA" »4 1 mUll aJLa ^^j .0^1 a_c ^If j j m*i 

A^lajj JJ£.J .4jjLiJI 2LaUa!l CJjjJLj JLcjJl jj£. (_5J=>-J SjjUI jj^. I i^-ij? tiiJJcw 
jLaoalj iaLLaJI tlj-ji jj-a Uj^t a r ^j^ a'.ji n 4_pJ CjLjjjjJ^JJ 4 U 1 »ljj L»-a 
\ • I g"i ^Ua «Jl3 jj jj ,r, ojIjl^-j (jj uLi^^ilt ^jJjS -i* — n u )tj :^ji-±X\ 4-SLLJI micro power (*) 




(jjs <L«aL£ <J1jI jt JLat (jl-aLj 4_liL£ 4.K i,*Ji a (jj» iJLfl il<-p- iOj-C.1 i°ii a (j£. ^xjjl1!I 
Lj^Ls. (jl ,_£jj (jJeJj . J j n" i n <i It (^u-ljjJI i_$JL5ejJl (_yjk 4 "jntl 4 rij, t mil 4lLLaJI 

.«Jj>JI (_yjk -5j^>" 

^j" i n U ij-1^-) 4-ajjkji.l 3.M 1 1 iitLi (j\iL>. jt <j\JtLc liLuLij i_u«j^_<i (j£Li aJj 

JjS^II Lj>Li. ftljji. j j ;<j Sjbyi (jjA^o (j » nj (^Ijltt (jJ^. LJLS Jj I^jlaJLtl 
Jlj3j .(cJLjlJI (_jJ3 oljL_t_ujJI jyuLcs j^l (jr*J <jl i njl^-^ jl^jl J 4_£j_j, j^ 
Ajl j , ..tin I ^ f I j "■ ^. I jjjU't ^Sj^jjI jzjJ jl jla J-*J J« * tl i 4\i^_uJI i"in .ill 
^1^ itfjjtj j] <J^-t IjLiLa 4^j «titl t 3-i2 (jl iXLlJLj «JSjI<jj . NECAR «3jLjJL»J! 

(jjij (jl (jVt jJ_«jIj jJs^jjj . I j ■>■ t *»-'' (jjojjij 4_«jLa!l j—jjulI! oIjJj-uJi i_j jlo 

.Y * • »L»JI J^JbtJ (jJ>laJI ^yi^- Jj^l Lj^^ 1 3jj3JLI 4jjL»OJ| LgjIjLu^ (^jl 
. (ji_L_u j miT (jj i>ir (_yi 4jjL><j CjIj«i\ I 1 Q *r" "i (jl ^-S^JJ \-eS 
IjjjjjJ I JJo^k d)L£^_Ju (jl «"< ill i3jLjj»-j cJU^"-* (j' O^- 3. 1 J «.! jXajlJ 4^^ i"ij 
Ju£. SJ-ibLs- (j_j^» "' ' " .iaJSaJI Lj^Lse-i Sjj^Jt' L^3jI j i ii (jt I injl jjJJJ-« iJLm^J 
JlIj *» ■ ■■ **' (Jj^Iall (_y3 4j_usLa l^jt tJj^>-\ Cj\Sj-ui (_yC-JG I « i ij ) .(juJI tilli 
JUj3-^ 4_Li5e_a r\ "" *^1 (^ it-iiiitl diLS^ i"ij cliljl ji n tl (_,« iLua (jjo .SJlc tiljLii 
. _JJ^_ ** ^^>J 4 a i^->lc ijft'ta'jSLui (jja ^_ij_SJLi (j^->-JU' '.jfltl Jij£^j diljlj i ntl 
. ' 7uj_^a jLLaja (Jjj (_ij_iIL) (j-ut-jjjLi^Jt JjSjJ 4-^jI mi a d t-»~ » I -^j' LiJLLiij 
J^jJt Lj^Li. (jL-3 ^ *■ ■■ (jJj-i-C (j^_L*a_C (_yi 4JI ^icjIJ (_5^JJl^O jLa_S (_yCJUj 
LaJjJ i3jUjL»JI i_iL^JI '"'Ijt^ ■ ■■ »j<v (jja 4jlii (^ Y * J-=eJ 4JsLLaJLj Jlj^" i n 

Jl iii It S^l j ->tt i±jjJLs>Jt I JUJ> J£ {yi 3ht i>itl (3-aljJll (JiJaj^o Uj n_gjj 

Electric Power Research 4_uLij^SL!l 4^aLLaJI tliL*j? j^«q o-^A; ^-^^y '— 0>^ 
«^jli (j! I'l&gj i^JJIj i(3^lj-il JUi£.L 4 i^UJt djUjVl iluj>> jj*j Jnstitute 

.4_aUaJt CxJ^lJj ,^jc,j ij>SLJ.I SJsUaJI (j£. ('•ij.l ->JI |j_ik (JSJ I in 4lj (jjSj (jl 

iji^- Sjljiu tfjj « i*i ( _ y AJej jI£L1Li 34^ iiill j (j^j LaLaj (jn^ttt (_yic *ju>»j LuSLI 

»;Ij] j> iiS 1 i?l (^ 4_aLlaJI JU=-a ^ j»>jJI ^JjL?^' 4_j.-w_gjj Kill Sjjill (jj» Jj-flJ 

. ^>>>IiJLl - ^j In I rill o 




*u»alJ 



fcSIUI 



JJajJIj 2_cjaAI 4_5LkJI J jl>i jl ,i * <*^H u& LJJ ^f Ijj 'd)J "'J-*! j»Lif j-lfl 

*_« <^>- i_k tjLiJI *_a dLj^SUI t_jjLS3j i«UjLj^SL!I 4^»JI cj^LaLj aIj.V~ihLj 

4_»oL>. if.L)_)_$SJI j>3 d ?j rt-*- ajLaJI oj-^^ 03^~2 (1)' U- 5 ! f-Sj^itfl .02I i-Vtal 

.(.(^Ljj g. " . U . < 'j^£±il JjjLajJI J5*k> £* 
I d I; ■ ■ " ■ <L9liaJ| a-cLo^aj CjIjLljjJI 4_tLu^5 ju dJjoLaJI <la»iiiJI CuL£ lij 

ilaUJl jj-4-*- cr^J 3 r Li mil ^icj jL-aiaV! ^Ic alii ^_ub jLa i^^Lill ^Jl 
3jjl9 (jj :3 <i^jll CjLuI m-OM mJ-ji».J jjJuIIj .3JLjJL»JI ^s ^LjL* <jj£j jJ9 LuL>. 
~qj ^1 f J-sL*3 lSL^«f j! Lullf ^ oljlj i nil cjLS^re-a ^ 2j^KJ| ajaLkJI juJjj 
^l oLlj (^JJ S-aL^VL <4jjjiJI 4-aLLJl oIKt< m^>- &*■ 3^*jLj1I uUj ufll «.mf 

-Sj>5-3 i-Sj-LM <jt (_, ,i<j I JlAj >t jijJ_ajJI (jruL* (_y^ 4. t -a " ,- » -a jLiJlj /n t ii lb jljU 
4 j^_^aVI »_jjjjxll aii_uJ SJsUaJI j* ljJ-3 < nj m" jl j£aj Lbjj^a C)L$j_a-„.»lt 
(Jjljsj La IxAa t 4j-aTufc^» S^Jj^aVl 4j.IjI.TiII 2JaLUI rj^lj-a J£ Oj-SjJ Lav» ^15f 
4_S^_i 3jljJ (j nl->- a (JJ^»JJ J-*J ' J J.>^ (J^ Ch* l>£*'' J- V -ho l^j-ll u a_ni^JI jl j ill 
(^,1)1)) :JLa iSj -v <4liiaJI «Jsa 4-Sj uil I j j <j Mill (jjimj oil ^_x£sfl ,)_i ii >Jlj Jjj-fl 
tiJj-Jtja 3jl j mi jx »Lc 4jLa j-xb(l J-a-T ,_y3 t_,(ji" , n JjJsjJI Lj^Li. jl JlJLLcI 

<— uj—a j j "i tj I a *> ij_i_i_3jj SjjjJ Ijjj «J di— 1 j j i "i tjj .(((_yl>.|jJI J;lj "i -fc-VI 

■ Jl «i"->-VI mJjS (jSJ .i njlriill j-J^ J a uJI jl iiTV ^J^xaj (_yA (_,lll Aaxll Clljl j,inl 

. jj^AiJI jpil 

( _ T iLa .4^UaJI aJLc (_yfl JJ^ (jLuJI aj^c j-o2 Lar i .. a cjLjSJI I JlA ijj-aj 

ij-xjJLjJI I Jl* (tljj mJj-jSLII dj^Lill mJj-DI <j-a 3j_3-Ij (jlc B^JiJ Jj^l *j-?JI 
CjLaj5L>JI (J£ j»J-i3 iljjSLILS ^^JJ LlJjj iij!L£ j-aJa • 3j? ■ "II l£>^ ct-"^ cr*J 
ixLal LgjLjjLuaja (_yi^ L&JjJL3> ■- " *;_2 ^ (3J '^ 2^-uVI ajal Utl (jl^-ijil ^ji^ --e "u 
CjU^^II ( <i i<->'i j -t"i jLfl i JLHI (Jj j iii (jJjlJS . »Ij^ g*C II j jLiJI ^ 3jLa_jJl 
(_,!<• J^_J-5JI £.L*JI 3-3eJ OjIj (jlaiej »Jl_SJJj _ Lujj A jlL$ Lajj-Sj - 3ju*_jJJ 
jjj L^JJ AaUaJlj jLill Ji}^ui\ j^jselli jLLJIj bj^jl i»J-2j LiiljSj . f.\jj g*vH 

j .^1 ir ^o ol_3j n ,^. a .(integrated circuits 4L0KHI _^IjjJI =) ±fi-A\ iJjLs^JI microchips (*) 

d_u*i 5jLa (j-a 3j_jwlj 3-JLcl^ ^lr »_u3^jj iJ^aLib ^j^l jt I ^ i >| t J I jl-^ l J 4 1 1 n "i a 4JLl£ >J-C.J ^JLjfc-3 

.jc^-jill - JaVl ,^k. di«lS i^Jj^pSJl J^iUfri j»Uill (jl^. 5jJLa)l Sjjtjjl «J^Jj ilio^o 



feo^laJI&sUiJI 5j93_6jdjJlo 

J^La (jji^- iOLlSjlII (j'r<*\ liJLufc (JJ^~ i " 4JI (j^a t*^-^ tr^J . 4 < t-> ii "i a 5jj 1^-1) 
CK3JJJ ^jjl T "^ Jl " <"Vl JI-^-« <_?-3 tii!^ (!>£■ JjLjJI <3^JL-l!l il>i-^ «(3i>^" 
.(Jjjjj <Ll J) i 1 nj «J _aJ&j (_ylc j*5^II 4JJLL»j1 aJLc (JjjJtL Jjlj jlivjjVlj Jlj-ai/l 
(4-tliJI 4^.jjj1) 4 ml! 4_j]LJI 4jxaJJ JxX. 4-lIjS e-jL&JI ^ ^JLaJI t>>JI ojjjJJ 
(_,Jj LujyjajJL^ (jjo (_ 7 i»J.I *lj-$JI lijjli Jj^>- <_ouaJ«JI (jj .SJsUoJI J/> iVi SjLcl ^^ic 
Ci^Lxol^ll (JjLtujJ Salt-. U 3juJl>. (J-jjjj <_aLi»&Lui2 iljLajSlsJI ^^ic > t-i« in J (jU-aJI 
(jja < -It-" j ... L^a i4jjl hi a 4^-jJlj I g a 7-Lill j j t *n j»L»-ufc jl (jL-? jJsa .4 rt jt^ill 
j_yfl (j^J^iJI 4.1^-1 ii-rilj 4J3U<»1J aUoj ^j jSjja £)SL! f-fjbj (_J^>>J tlj^>-j (j$j i'iiII ^iic-^ll 

(jijj r-j^>J S^ji-VI 4^>JI CjJI JiSa JLv (_£? (j^J .SjjVUI 4Jal!a]| *_*j_uja eLuljuC 
jl ' -'' {yt ^JJ^ (J*^ Lrv 'r^Ji' Jt! «".1 4jloL>JIj 5>It"U f«-«^LI JJa-i^ SjLAlJLja (jiaijj 
^^jicj . ( _ r jSj£JI jljaa-VI 4 -<- ql£ ft (_^ SJjLlJI l^'m-sJ livj^al J.4 JO <jja (jj mijj 4jjjJI 
(jjli-TLuiU JLa-C. VI JL>-j jL«_uij (_^ (_)ijJ 4_ii:j (iljj La (_,Jj CjjiaJ 1 JLa JLv ^1 
jljJL».VI 4j_)L*_a 4 iiK" (j*-^ ( cjk J> J ^ (jjS> i"i"j (jjjLdl o^S 0' ljL, T "' <""' i4J3LLajl-> 
. (j-QjJl (jlS ' -j" 4j f>LtiJ' (jjstlijL) 4jLiii-». dJUj jjli I jj Lo£. (j^ltliii"_ij - (JT J^SJI 

SSSLLaJI 4£,liu> j_uiaiej Jj^>- <>« tAjJ *j' J !j lO-^' JaAiJI CjL£j_<i Ci^ V 1 n Jj* 
I Uj . .. . LJalJL^a VI ^ylajj V »■ HI j ii" J>v j»>^l S^jIjJI CjljIiLULfl 1(JJ iSL»JI ^,1^ 
4 j jl'it sQJjLx-jo ^ fsJL«JI I (j fl -wljj (jf ^>SUj (_P-1I (_p»j-cVl 4_tl_LaJI CiLj. I t "11 
<jl (ji^ 4^a>Lc: (jjk UJl CjVjL>dl i'II'i'^ liJLJJL^ .4^LkJI jjjo 5_uljjUI 4jl >lj"r->-l 
AL^o (_;,£ 4j i,,-^!^ 4JJJJJ0 ^jj J^J 4 niii'i Jl>.J Vjj i j Jt"n jl (_ i . TrJ Ajlaxll Jaiill 
iAuJl itjjlJ 5ju[)Hl 4jjjuUI jj* 4j^>JI ejjt (^ 4j^jfcf jiiSft/l jjlalll o! «2i>^' 

oIjjI " * ~ * ■ ■■* jjjJIj 1 Market-based environmentalism jj— <jJI ^ylc- 4 **\ nil 

^y-fl jLkjVIj 4 iil<"l . SjkSLoJl ,_LL>o :Ji-« jl 1^1 *i ^Vl (<J*J 4 a.j.l.ntl SjUAII 
(JLjiji (3*^9 itUJ.1 ^j t"i (Jjj» Cj^K i"ia (^^ j^_pj _ (IjaJtlll <_<jljai3J CjLiLojjVI 

La-a iCjLSjjiJI ^lucjJ Lua^Jlj 3j3->*jI aL>*t" nilj it j-ajv'l »Lo| Lai i n* a 4^UoJl 
,CjLajiL>JI (jjj 4,,„;1I i VLai>.l i_ijJ3al jA j iri-^Vl tfL>JVI qj> 3>^II J>>J J*^ 

j^)-ij ,jJL - i ■ ■■" 2j^. ciljLil j; - ~*t jjJ^" «j i^LjIjljjVI ,_^ jL>J^I emissions trading (*) 




m ^^fl l 



6JUJI 



jl£bV1 (j_a <L3j ; ..ill ^_ui i^jil tiiLi i Jii^j'l <_jbiJI (>» liJLSH p- Stl La? 
«-a (j^ljjjj LoJJC (Jlj^ji^l j_j^>j (jj .tLaUall ULcLlus (j^l *-3Jj ^^jll ^^jJ^JSiJI 

jaja^]! Lj^Li- Ji-o SjlcIj cjLjJLSj ^j^Ioj I 1- !-*-" icij 4JLa i3jjljJlil 4_j1_lJI .*■! .lU-.tl 

4_i^L>Jl 5jj V-» " U ^jj j j oS II <J1jI j -y. aj-Jj Ojj-jjVI (J-ua^ojj . jj^SLjil CjlLijjj_1)Ij 
i—ijjjJI i ' I mij (_yl£. "LajjJiH «LaLL»JI JJJJJ 4SLJu <jLfl iCjVLusjVIj SjiajjjJIj SjLjULi 

J£ (jj> r«d&>II ^ l«'^ :ctj^j-u< Jjj fjL-ii (__^ 4 a n g iill (_y» 4_>.j^u iJaJLa CiIjJjj 

jLo (_)juI>J '"'J" ' " l-^l ^*'J-^ 4-ulSj «Lual LgJI (__,!£■ ^ij^ l3^l>^ Cjj.jV I '*(_ r " 

<lcj^jij (j^l j j ♦."m 4 j «JH jLcljia (jLa ijl^-cu VI jj-*-' J'^i g.'j ./»Li;Vlj JjaljbM 

4-ic i7i-y "n (_gjj|j KidJsLLaJI I j -v^Jj'iCi)) r" J - - ' ■ 4_lojjjJI *La " ftl (jj ■ d t a ,'i " 
<La}Lc, Ju«j i(jJ j ).<jntt (jj-iH Clil jij«Mi" ^>i-ljl (_y3 OJ^IJVI jl__>c (jyic icLai 

»L>JVI j i„nj .jKli^lj 3 ^Ij-JI JLcjJJIj (jl^Vl (jru ■> j t .nil -I a-.tVI jjj 
CjlU-ffl j-J»3 ^1 iJjiLJll dlUaJI '.|»>iJI 4^U=JI Jbt-a J& t^A J£] S_jS >^l 
^J-jj Jl-3 ^_af ^Aj .*jl i^tlj JjLiil (jx L^J>S i^UaJI Jl_J^o] 4_i_jlijj 2j j i in 
4_c[lu3 f^S i4j£Jj . LiJkJj Ij-at cr^ 3 " J' itfl-LliVLj ^JJ->- >J^ L?J^-^' Lr^i ^.' ••■'^; 
4_^jL4-4 (JL>- a (jjb tSjJH < -r 1 ^-^ J ' /"tSljJ> i^& 3 &'* lfl ^^"J j'' (JJ» ' . 'J " ■'J i4^UaJI 

(jc S„u» Jl i^>Lcj«JI ilLLJI oIUt a cUj ^ SJiUillj <aJ-5J! iilLJ! ^IjJL! 
(jt yt, _j/SLJLI HUaJ! 5jjj ^ 4 miajU Sjlil jJl^Vl <_^L>Jlj ■ l Ji\-^\ -,^* t ■■■\l 

nJlil j -»- aj_jj|j i(jj<j,Lni II (JjLflj (jJil I j rj a (jj^£i , „ J_iJI ^ 4_^Uail *JLc 
Cjlj^aaJlj .CujjSUIj Soot alVi.nH (_yk. tfjl nVl jji i-**' iiSUJI CjMxojJLIj 
Sj^ja ^l^lj 6 J j J ->■ (JjLjjiJ j»Jl2j (_3a-»ji t^iLiJj^JiSJVIj Cjl j ~r aj^-H (_y^ 3 i^i/h.lt,| 
4_2_lj_«JI 4^LLl!i fj}^J dSLj-u (jj ^j ^ « ; ' I j ■ ^ » ■ 4_xj^SJI 4_aJaJj/l nlj^>.| uaj^J 
CjliasJLl (j^s (J^JljJ <L^LLxII CjjL^ I a L l if I J - j 1 ■ -" *J (_ylJlj '(*_J_lI1 '^J-^-ji' 
,-.! ^a i~tl 2L»jL«_a I g K <| j ij'ij-yj I g^j, ' — ~ j«1j <<j-ul_LH {j*^ lj" ■-H (^1 5 ^ ^- ."-.tl 

jl L^jaj) t-.^n r<u 4jIjuJI ^ LoLcj 4_it^3- 3-j^h S^£^ jl pjL^Ax ,_$l Liajl ^ t «~^ tijiLoa : Bubble (*) 
i->.jj tit>Ji -il>lLi ^jjjj »>*Ui ^ <iLiJI 4 jl r ojJLI :5_fl5LiII cjM_us^1I : superconductors (**) 




i^UalJ _J^iJ.I oUa^J.1 «i A <La- j ~u) i^iLkLsOiVI 3^.1 t ~<Uj Sj^S-oJU 5 At 7>" ■■■1,1 

4-j£jJI (JjUtl Jj->^jj AjL^iJI yS 7r n nil .i La j-A jjU'H I jjkj . (4^ i Mill {yi L^jlj-iij 

. I^jj£ Uc Jlujj V (^jJI 4jUl!U i tijtVdl JuLn.it,! ^acj ^ylll 4Jslii]l i^jjjjtj 

LaLoj 4 i <"ujj i<bLil] ^^Jia j-al 4^LLaJ! (JL»-« ^yS <iijjL»JI (j-1^- ■/ 1 i"'jJ La (jl 

rft^J-J '(jr^J i(j-t--i_iislJU (j_jJl_2_»JI (_£J a Lr^ '"'" ' * "*~ Cr-^' i^>*\ uaJiVI Sjjj 

'"■Ijjt-" foJLaJJ '"- '!■*■■ t Ij-l^I ."'VI ■ ViVI diLSj-i p j-"' I (f'Qy^J (jjJt L_)LjL«aJI 
i^^iiJI ^,-fljL^JI JL-uj'^lj i4_i*a_LJ-jJI 4_xj*.jL>JI CjUKII JIji 4_^4>J-o 
^JL^I (jj^ 2 6^ L^aLxJ (jSLaJU (>a 4_ajl_2JI 4_*3Lk]| Sjjj jjl jJaljJIj .i^ujJljyij 
d <- I ; , ,- a _ /»JL«J1 ^yS <tcLi«*o J-^l tjr^ 4JaLLi]| jl jjfc Ls_AJLa.| :& u mt 4-JAJfcl 

J.4, iiu V 4 y„ -».1l fljufc) (^_ji>JI ^-ojLgJI JL^uj^Ij <_y>.jL>JI crJ ajL^JI JL^ujVI 

4.^.1 ii«o |_£l jl i4_aJe_iiaJI i«je_aJI <LcLico Vj »4, a V 10II ila-Aill 4_cLu*a (_,'•»- 

<LalUll 3 i tl jLjj j(jl_jjji_>Jl ^yS L^aljJol »j o -*• JL>-t JLicj . f(_$^i.i 4-a. -V < b 

. Ljjjjj Lalm jVjJ ^ ^y^jbjj J-=eJ l<j ly* j-Lu 2jL>iJ JlLaJ 4-dLL*JI 

j_utj iJL^JI 2_«_|_Jaj ,jjk 4J3LLJI Sj^iJ 4_i_4jkV! aj (jl (jJLUI < j 1 ,,A\j 

fca-i^sJ,! ^.Jfc c—^jSJI 4jc_uj CluLS J_3j .4_Lj_±II lj i£. 4JsLUl! LLaljLJeJi-^! 
j^_uL>. (_£.} jjj ^yS o.l - >--~U («-« i\ I <3~ ^ " ' cr^' '^>Jd '"'^' i.P'J^'' 4 «i n I ^ 1 im i^J 1 

<_aVI j^ </«JL«JI pL=eJf j-j-*-3- Cy JTj^vJI *L-uijj L^jJs tiJjLi i±.j->- i ^ *\^Y »Lc 

tji-j^Lsr i/tllj i»l <il<!lj i(j^jj 1 11 Uj t.hi i^ill OLcL**. » I 1 n f 1j i(j^ " i"'"]l (j- 

jl^t>-VI 3r '^l£Ll L^soo^ii. ' r 1 j ■ ^ -- 1 1 5 "i^i j 1 1 LI iri^ a£.j (_^?"' iy 'j*^ d)ri'- )L " 

*Lo^ ^^i aJL*JI fjJZ SjL^ ».«i" >■ I '<Jj>$JI ,"'''"" o^ 3 ilrt <* i_, "~ia ^"-fj •Lf^j£^\ 

jl^j i Y * • Y (JH Vim r I (_ya <L^3j^3| l-ij'it-i 9j \ mJLbjj- ^ys 4_*jl* nil (jisjVI 

(j^Jj ^J '' "*"' a *' 4 j a Ti 1 1 '"'' iitt'i ^ ^j ^j^jjlll (j;^_>.| S^-jo tl_a-C.^JI (JjL>. 
Jl^i <2LLaJLj 4_Si*jll cTjM^miU O-jLS <(XH>-^ ^J-^J .4'J - i„itLi 4 oU"l.l *j) a jtl 

.ift^jLoLcJjkl 2L0jlfl (>ulj (_yl£- (jl»<II frl^^II kijjJjJ ^yJ^jSJI jl_>i>.V| 

^ A jl (I ...waj 3j^tH| cjLV^H (ji) lj,ii 1^1 > T <LjaLot j^-Ij |j^ lJJJ^i j»Sj '.^jjJjjJUI ^trillion (*) 




BjAaU'&SlhJI 

_ 5j l"i «U CjIj^>.LujJU Ciljufc (jl I « i °i . 3j) '"'.a d(j-" '2jJLl <JJL& iCjjLs. JlJ9j 

dl — Li/JJ mJJ_IlA| _ Vjl (jjlLUI j»l Vjl (_>^J VI f-l^3aJ (jl (ji.t."LJ (jL£ Ijl La J J -«- 

^ylc I j) <i ii"t I Jua^ tjjj^-aVI ^L£ (jjii ■*■" I fl i^ <n 4jjejjIjJLijJ ^J ^j_g< a "-*■!. 1 JjjJI 
JjjJaJ 4 *ij^ - »JI 4_aLlaJI ^ Jj_i*s^!l j^Jc. aJLjlII (^ ^j-uLlII j-2-af Sj-tLtu-A 

(j-fl LaVl Jli$j|j jrt-uaJI ( rtj Ifl'l III ({J4jSJ|JlI1 (jjJl_iLiJI J}>L>.J . LlIlJ 3nl 1", ,„ n 

j^j «j SjuJ — »JI oL^_*JI jj^a SjLj.l r eJuN *J *JyJ »JI -J «IU tl <-ilU-» ^i 

»lit-r"inLi lLLJJlj (»Li-ill u^£- I a i»b> r I i nj <j\ i.i-fcj ^ <«tl (0_JL*JL3 i Lo^jL jL^ajSI 

( 3 "**•*.' («-l l^b •J J £^' iSLUJIj (SjjLstjJll SJaLUJI JjLuij Jl* a^U-.tl oLtiajJI 

4JsLUJI (jja j*-<-ulj (jjiLuil ^j «JL*JI 4 j ->. j_IJ i-,-»;,„ (jjJI <Li*3j_ii!l jLa niilj 
■5j-L$Jl <j_/a j- < - T (-$ Jli ^ j-^aVI (.j in *j Jl3 jj . JjVI ^J J-J-uaJ Jl3 4_a_Jai!l 
jljJL>.VI 4 -»-^ l£La Jij ^-v (_p3a-2j JLJ9 L»^ iflj (jjj (j_aj (jlj VI ,JjJ3 (jt-iJu_i^Jlj 

SjtjjUll d-^Lu^iJI j«lc. ^ ijj±>- Jj^J iijoa- JU"~-I ^jJJ ^LusVL i^yjSjSLII 

4jii!l SjJjjuJI 4_ujjJI SSlaJLlj 45 Hall 3 mi Wit' U jrt-uaJI cr^ 4Ja}LiJI CjLj I j] 
. iU injVI Jj^_jJI <j ^S CjLilUelJI (j^a 4jSLi^j»VI 4$Ljjjl!I 'j i j" (^ itixiilLi 
Oljiin'l (jj i't~\ f ^^ , I V Ti i ii (_,jjI Cjljlj_<i]|j 'Jj>«3 i2u" '"'" (jj^ ' ''■'J («JLjl1L3 
JJlseIu, <SjL*ilJ iTjLVaJ! Jla mJjjSJI Jj-UI (^3 alLUdl ^^jj^aiej SjoUJI iLiaJI 
dL*j| ££*>■ (j-fl iaLLaJJ iiccill 4jJ-JI (jk- L^LaJj *1uji (^,111 Ciljl oVnnVI JSlifu 
p-»- nlL jl Ju i ^Ji\ i^llaaJll (jL-A ii/UJ (jfi. }L_Ja_flj . j *i <? jt Jj-^>" 5jL l («JL-»JI 
J> > J* '"J j y*m i l l J-±£- jLaJttuiVI IJubj _ tUjals Jia^oxl w -^ j" lLxoIII >J>Sj ■ al ■ -« * j 
Ujjl lijj -j^SLJll 4JaLk]| Jia L«jj^j <4^LtsJj lf .l^i j^VI oljLJJI JaA; jf 
iUj^jLjjj 1 1 <? jh'i 4JjSLi <fl i ii "n 4_fllial! j»UaJ (jjl <jj-2JI \~JJt J^LJ>« Jj -» *tl 
4jM1!I clilj 'C i int l cJJo lilj .(jVI liilju dJLjJI Cjij jjLa- JlaS iQajjiJI j^A^:^j 
(jl i"ij"j JlSJS t(jVI <Lilc (_yji (^Jil ^>iaJJ! j '-aj .^,1.^'tl JfLiu 2al Utl SjJiLlo ^,5 
4_c^_uJI (jl (j,!^. CiLa^Lt J< lilL i_<JLi£_3 ..U-^ll ^j i ii -»Jj .j)"l a liaLal jj^ Utl 
SjuJ^. JjLujj I (j t a < .ilVi (_,^.j.2, ->JI aJLjlII (^ CjIjISjjVI Ujj *jj (^rlll 2t*'it I 
Jj^s. 4 i>> «U»JI A^jljJaLua L&dljj tiJj-JJ lAS «JsLUJI (jU<ij J-^-^-l J ' '- a 1j LaLaj 

(jj^'i i n'q i,JiiJlj j^j^LJLI 4JaLUj| <-.slU*il I j^j .p-jiX^ILi 4Lu5 cjli jj^~ i"il ,,.L ...t| 

!»Jj_G iJjjjJI p^ • LijSaS J j ^" • ■■ " ^j—J •s+Zv.t JjLiliJ 4^o-j l_)Luji1 i<tl * a 
* * * * 







J-j — 3 (jjs CjI — j — C^JI SlXA (_p — a Jjj a xi (j-*J 

(^iS La! iS-Jol^Sj^jdl ^1 4.1 1, lM Li 4jj[)JI jjta. 

^j '."_JL*_uif^JI ^L^.? u-qji ol «->' qVI aJLc 

ojjfc ,JiUJ >L_a 4 JL». mj! ^JLc ^SJaLLJI JLse—a 

. JLitiJ 5jLa mJj^u jlSLaVl 

_ (JJ^aLJs ^JL-tll CjLa^&>. (jf ^J till j f-^J 
SJaliaJI icLi^a 3>jbL _ 1^-23 4lal£j (j^i JM-i. 
(j P_j_j-3_j_uJI jLaoVI ^j < _ ? j£. i4^>.j_a jK*i-«.L^ 
4 mi<i i (jiiJ ( _ t aI_ij JuLfl i4_2_iJILj«Jl /-^9 . (JjLjjiII 
Jj|j i, ~u j . fl a-uJl 3jJa (jjl 4_i_fcjj miI|» (jLj LajJ 

aL ^LSLj^-a? ^ (_," t.j .((J^liJLi SJjjJI 2 ! j j < 
»L^ $ <f l o^ i " i r I i3^_»JI Jj mi II jJjj jlj^>-Vl 
£y> j j~i.fr Jljj ^La '. I_i »_i iti IjKrcvl SJjjJo 3>1AJ 



^rLc Ijjl 3 a^-i -J 

CT^J * " i ""' 3 . * \j o 

^jJ-Vl till U-»tl S_Jalieji 




gjn^JU 



talhJI 



4jjISLl>.VI (_^aljJLl (jj>j 2 tj till 4JaUaJI ol U>< {ja Jj ■ ^ ^ . .. «l ~ Jjjj_u ^y> i>> 

(^ (j j ' ".' ■>) - *^-Jj JLis-1 *^Jul 4_j_3j -jL>- 3 j ir^gj (_iLLaicj I -rl rn a _ 4j_>lJLJ 

4jIjlJI a_aiL 4_Jt <^ji oil j (>* Vju 5SU < IjLu, *LslJI (j>SLj <jl ^SUH o-- 1 u^ 

i— ijLiuJU jLjjJ I '.(j^'ii ci mjuXI Lf'j^Jd^^ (jCn irTi1l Cj^-i 'j*-^*- Lfclj ""> r ." "■ '" ^ 

(jL^ Iju ^JjVl 1L»j1J .(*) (DC) j o- ,,,t,l jL^UI JjL2_o [ (AC) ] jjjJUI] 
iJLjJI jjjIjj^SLII _ £jT j^juaJI jjkL^M I juk (j-o al <°iiVj L«j» >JJ^ 4jjJ (jouJ (jj-uujl 

. LoLc t jJj i lit* j 4 « 1 1 ii _^_ojl!' jjjs 
(jL^ 4Jl_a j I j J " ' ^ J— *-*J1 (jyfl 4 jlf. JL£)j (jSu *J (j ^ . u i j jj (jt r«-£.J (jr^-J 

C-cJK La^ t 4j ,*i=E : i (jK U^a j-^f ^J-^ L-fc^-LJ J^">II (j^ - d o ■- 1 .' 4Uar mil 
U& 4^-L>ij j_yJJ cillj xs*.jjj l fSi ''V ^*Ji *_J^ JlJJj 4jjIj^SJI (JjjjujJ 4^^<i 
(j^jjJaj (_yic 4 j i 1 1,1 J i3jj— iill «jjj£LJ,( 4_SLLaJI» ■"■! t-~— - l y J t JuJulJI «;L-uoj 
.liJjjJajJ 4jjJUo dLscJ? *< q.>. (^ t-ulSHtj (JjLllI (_y^ <^ Ol.i nil jLjjJI 4 J if) "I 
3j!j_seJJ 4_«_^_-»JLI clil U-sJll j_jJjl (jM ' ** J fijj '" * H 4jj 2 j_*JI (]yi ^ ^J ' *" ' 3 

Julj_ij 4_tLL^y (jjl J_a ,1 Utttj f-J mjJI (jjJJJjVl tiJJj (jl 4K mi 1,1 tluL^ 
(jj ) '"J ->j t«-^-l (jr^- J J i^ >!l (_y5 ^1 in" i_*£.jj . L«L»j 4 iil" V a 4_jjj_$£ ^ j*~ 
^ic <(jL$ JLlfl . jljlsVl JJUlILI JJpil jLOJl ^yk. 4 jijtl 4j^SLII ^c 4j^SLiJ 
jA in ] |jl^w^4 (jS_J aJ f-(p-uj £j£. A * j n " * 4-Sjl i ii I 1 i n *\ *»-" *\ '^J^O .^»'%-*| 4^>.j 
4j Juu ,_pjj| JjL^JI JLC^JI Laf . JJj-oil jLljJIj J«'i mij (j-L r liJjjeji : I j'aj 

,Ijjjj 4js,L>jI h<.,j (_jjJI (jjj a*vl1 jl j "Ml i(>_jjLlHI) jjpil jLiill : Alternating current; AC (*) 
«L>JI ji J.^Via ^Li^S jLu ;j«"m«,U jLilll iDirect current; DC .S^wtalLo u^lSLtil cjIjJS J*)U>- ,>« 




Ogjuu^l (oJL? :iLuLpl.gj2Lu)JI AJIhJI 

£ya 4-ljLjfc CjI m^ (J-aJ (J-tA*) (jl j J ""» 1 4_JaJ j-A-1 1 5_JLc JJ^-lil jLulJl 4_aJaJl 
cLJaJ^oJI CjjLS jj .4jj>.1^_4 2jjju»j I i*s <| o \^a] 3JjjJo CjLflLuua j_aC ^Uj-^SJI 
^^Jul) i V-> <i '°i j «i~ i n 1, 1 jLu]| (j^£- Ju£l*X\ (jjj-uJjl aUoj (^ «La„W"i i.iU 4 inn'r'iW 
Lavs _ Lu^flJ JL*-|j jjjja iflLoJ, |^J-"< 4jJLxaJ f Ljjfl'CIt Jjij 1 (j i'C «i j V ^'lolnit jjl 
. Lgjli Ji-=tj S^jjj*. *■ j 1 rn (jt L^l IjjJuLa jjlS <Gl t-i-»- a (jja M^ o' a J3^i U^"i 
t _ iCtjl i<LLa a si A", , ,.**U 1 4|j nij jl_*jj jl ij^'i ill ^LtuJ pljJLi-l ^jJLflj ^yi ^"-^J 
^Lj^S (JLj ^lsL>JI AjL2Ltl i_iji nij .4 niVj ij' JO 3 •'*-■''-£*■ Cr^ 4-Lal£. jjij (jjjjiJ.il 
aLtJI ,ya 4-Cj "^1 i^JJI) JJk>UI (^Ljj-givJI 4^>.l 1 in a «jj (J^I_JJJ V jj^jXI jLa-^' 
(jjej» :^15Q N ■•■" ■*■! ^j 1U iJalj -»-Lj aUs iJLLoI^lC. (jj£) <jl £>-« 4J3jitl!j iM AV\ 
(JjljjLu. Lo J£ jjkj i<U>] (jj/LilLia . ISLy^al i ^£ j .a-luiU jW-^ aLi -r" ma (jj J < a 
^Ltaj jt-Lo (jjjjijj! (j! (*£.j (_yitj .«jU-i- ) j (j 'q . ^Ij-gJl I jufc (j-o f_,'iric I 1 4j ^ , « ii lit 

CjljjjJI J^L*^ .jjJJJLC I TJ lr-IJ <jS (jrUJ^U IjjJLo <jL£ 4j| VJ lj»>JI liilJ (j,^ }L»-C 

4_JL»JI ijjijiolj-ijsVI L^_l3 L«u i4jJjj\jo Jjlj-J» ;-£■»->■ j I (in i nLj jj.uij.jJ aUs i4jLla 
jjfc (jjjjujj (jSLaJJ ■ ^LuiJ <xiZJ ^jjjaj jjjj 5tjL-»H > I j '--"•»■"■ jjl^jj^a .i_! .£■ .'jmll 
al.l V" nib liJjjJj-uJ tjj T- mtl Sjljl pLSi ^y Jj i ii » (Jjjo ii-> (^LLajjjJl tfj-JJjSL<jiJ 

^a (jjijLuJl ^ iJjuLJLjj . »Lj^ ^*C TLj (»j->^. ( »I- )L - C 'i 3 j1<i f Jjl ^ jjjJill jl j"tl 

Itn iia jjjjjuj^ jL£ .(^L^SLII ( _ r uijSLILi jJ-4^ (*yj Jjl^ll j»JLcl 1 ^ AS* j i i Uinr I 
.jLlJI {y> 9jji\ L*JJJ Cj^-a (ja i^ijui Cjjilj JJ^jXI jLuJI tjJJ <-laJ>Il (jW 
4^j_*_ai> i«-uiLj 1— 2j—C- <■&'' '" " | L^I [j^j— ill (ju jU—" f^J- us f-lj-il liiljuj 

^Ljjij ^-lc (OIjjliji vijb jj^jj-fljjJI ^Li! julj ,_^1 1 \ AAA aL*JI JjItij .((OijLxlII 

4JjJ^i j^a ^>-a Jl 1 f ? Ji-j jAj 1 (joijl a i'i" in j ^JJ-^- >* ->>-l J>«-« (ji^ 
I < "1 ii n (jo/jL^iJu-oij (jl^J .4jJuJl>JI i f K i.nll <LjjIj^JI <ila^aJ! f>" -r aj if-j j injljj 
.4_i_ubj 5a^ (_j| JJvUll jLlIJI tl*Ja3- 4jl^o ^ *A ■ ^ rM- 1 ' ^ a Iju t jA 1 n*i 4_ja j Jja-ojj 

Ij m't (_3 ^ ->• J-5 jLj-^!I (j- 4 f>^' *^^ u^ ij-Aa jujiLijI jj-ill -i-jL^J J j l^.'j 

i^j-j. ,jf 4^>.jJ ^1 La_u,L^ IjLualil jL£ jll_aJI ^ .S^j-UI lLUj J°> 1 n ->-L^ 
. Lfcjjjj Jjj_lll jl j ~ll OJ a "1 f I <jj_oiJj| 4_^_ii tijJjJ tr*J itilj^-jSLJJ J'>i>- 
d_tiaj ^Lc ^ j < ; 1 1 4Sj-ilJI 4j^S '"•-» j .^»ij iLfcjIjjl a_ti2i!l i_j^->Jl !"■« i^-ij tilljuj 
u Uii"\ 1 S-wV CjjLLal ^jJI ^L^SLII 45s 1 nil (Jj-a-ill Jj^jJI Jl«u OJpIl jLOJI 

■ jjiriil OuV^ll *L>-jl j»;ia-v 




££AAlJ°fc5lhJI 



'.'It* 1 Oaj^o! JiJLa i<>jl£[jj (jSLaJ V LvLso <ijj_£j_U 4-ijlJLU aJuk Cjiis. 
'■(j >n i j I (j ir-> <t L_l1L>. 4li.-i " a 4_l1I <i m.U l£Ljj_a?j hjLjL_l1Ij 'L>JJJ^ *lj_->-? 
jjjj jl£La J£ ^ 4 ol . n n< j_i-Jj 4_uj_$SL!l iiLkiJ 4_»jt jjl Sj-SjJl '-■-»■ ; -^?j 
Oa. (^j 4 rii.ti^lt SjSLi^jsVl 4-u»jJi]l AjxJ-il^Vl r.jftjj . 4-aJuilJ.I ,cJL«JI ijljJj 
i(jjj-Ju-*JI (jjJill (_y^ 4j inili^ll CjljLyoVI <ihf I (JJ jfc 1 2t*C i AA\ 4_ij^ (j| jLljcI 
(Jj— a 3j ( j Mil l £y* j-j-SI J'A-Sj SjLc ("mI^-v. (jJ-ll CjljjJaill ^1** LfcLiJ ^ *, ' "■ -* 
,C*j_pjVI (_ji>-J tjjjji^'vllj <i_jjL^JIj licljVlj ijLaJjJI 
«J (Jj i*Lj^SL!l 4SLufk! 4jl-».ljJI (J»«JI 4_2jjJa (^ Ij j"^ (jj/LiJI (clajLa ,CA. V 
4 a„ l i <-> >^(j 1 j in* I a, I if Vj (ft^-UI .^j..l ...VI jjjo j— o'i?! (_y^ 4_jaLji]l t_JAl j < ~> 
j-iiJI (jjJjL*j Lajjc ji <4SLl»jji ojl -r 1 n j-j£. [«J "I '■*? (jjjJcJ (ft-Aj L« 4_uLj>^ 
(jj^^SLdj (_p.LiJI 1 .1 r i jjl^ i,jV«-i!Lij .SjJLCj "La-t^sLc J*>L». S -»-l ■■■■tl <£>_] rjLi- 
(jljju*. (Jjj Lj».jL>. 4-jj_j-e_ui ojj mi j gfcij d^yjl L^jf ^^ i4ial 1 n 11 'fl^j j*^*.' 
. jj 4 iii jS jjjj jJil '. ' g > LLo ill t-)*ij Vj iSjLuij 4 iiK" 1 1 1 i i"il£Laj LjJjLi/o 
ijjijj 1 J_jJjj (^ 4 l i KI a CjIjI <i"i "1 inlj i3jl 1 -v. Ijj q ->■ (jl ( _ ;r jfc 4_a_i_a^>Jlj 

(J iJ| I g 1 ,1 . i't Sj_ULj *Ljj^SL!I ^ p 'v^ . r JLi LiJ »< no L7 lll ^^jk *L^SJI *jjjjj 

(jl J^3 mJ? (jLSL^bj .Jjj-iJI f\-&-u> <_ylc 4 111 ii'i ^ ' jl j-y.ll (j-ujJJ l~£J jUj m 
(^ 4_j_*jj>. oj j ini JJJJ Sj_2_jLjo 4 jIh f cLjj_^SLII jjJjjj J-JjJ (jl liil j ■ ■■ ** 

mJJJI Monsters 4^j_»^J,| j»j_o,jJI fJLs Ijljj k-^jI J^ (jit-a .j-i-JI 4_ukLflj 
(_>ij^>.jj| j»j-23 ifrLij (jMI -*-jJjj c^*-' (Ih 5 4ji (_>^Ij "i'^Lj i^LjLa L>.L>J ^j^ ■«■ 
j jt- '""' J*-l (jj> jl t i r>t l JLaJo^l fJj-aLi (LdiLiljJ (jxuj>. a£j (jr^) 4-jjcjJLI 

.icj^All a^jL>-j_u3 (j£. 4"« iil, I SalUtl 

(jl aSJJLl (jji3 i*uj_^SjI jlJjj (_y^ 4 Sjrt ->■ l*JjL!uj V (jij^-jJI (jl (j^->. (j^j 
giu ^pJI 4jjjjJI olU-ntl ij& Ju>o I o ft a :OlIj Jjtflj (*^=jJI SJjL^II .-- It — t l 
^ SLxjkJI ( jiV" ^^iJI 4Ja}Ls_«JI 4_uLaj|j^£LII JjJlmJIj <4JLja^ 2 . .I, /. CjLjLoJ 
3jJ_iII CIjLjjHI f-ljJl fj i i't J (_PjJJ lSJ- 5 * 1 ^ (j-'-'I 4_*j*_a_TUI .".l"l .' llj jjL^jil 
.SJiaJJI ajufc ^ iAjJlJ 4jj_«jJI SjjjJI j^JJ j ^Ij'nj ^j I ^Ij j , ,, JL^»J ^iJI 

J^j^i ' >^'j 'L**-JI <J| LA;! jjtj > o^J>J' "W'^i^ '"W^i^)" ^-^j^l lt^ ^u^jjj '.Zeus (*) 




£j£uu^j foJb> :Lulp j - 3 j S jo 1 1 &51KII 

jj tjj) • •• t\ j I a, i if » I j m.jM *Jl^j qJL> > "J ^f (jjLill i ilr.l (jl (_y3 f _ i 1 1 nil (J-*J^ 

.SJuJlc VLj^al fO^Ic Jljljj uIjIUt a £yi 3jLc (_yjLj eLy-^SJI (jl jji iel_J^-gSJI 
jLlj 4_JJ (3^Jl^1J| (_y^ i^-ri "^JjjJ 3±J * ' " N _jl jl fllm (Jj ♦ <"i*M AJ-23 La jj «_S 
CjULa jl <Jlilj mi r (<l if ..I * i" 4ja^l o r elj^-4^ 4 ln-»- a ^1 aj mi i a Jlaju ^j-qZ 

u ii i ii a ^ tiJjLfllj ^yj} 4_SfljGj,l cjlJjj_j£Lri?l ^ o-ilill jLijJLi ^SLa . JL^Sfl 
ji4_tlxis (jjs <iL$j£ ^j t-il mij mj JJI dUU <j-a lixjLtJ! jl j"<n 4 j ; *■ < jl jl^»JI 

(j^ , 1 <i « a iUaj __>-J-C I a /h^L£ j-a-i (jl '.''rjj i J-jjlj (j-a (j^Lj 1 -a »^t£Lfl : fr \ U 1 1 
.idJjJLa (jjj (Jjusj <_yi> Uj-yJ L.o J'a 4jLualU «i_<jjLJ^!» 

«_jjjiJlj JiiiU 1 1 ii»a lUaj J-^C- (jJr.LJi" AJ ''l-JjlJ o^Lal (^ <:L>j-$SL!l jjjj 4 j'^ij 
(jJI (Jjuaj (jl (_^l3 i Ldr!^! "J (Ji*^* ^jLla-*-aj t J qt'iII 4_JLc iIjM-jI^ (j^ 0j^° 
Loj i<L)Jl a Mill 4_i£j_>jaVI f-Vij 0*C 11 <SLui (jLfl 'J-aV! 4 ii j ii -w j . 1 inl^Laj LiJjLLa 
3JjJU»J.I (. i linllj (jjiLaiJI Cj}LjL£ (j-a JLj_aVl (_3"i?T <Z>\j mi f (jja 4jaJLao 
4*v i Mr t~< i tl JlJ9j ./cJLlII (^ 4-u^li ir-itt (jJJt j-j-£I (j-a 3j^>.|j J_«j iSJjj^-slIIj 
3 j ai'll ^ Ljjij) -r .a IjjJ lL £>_».Vl (jl jl Jl ^ I— ^jlj_JaJj *Jl4 ftLj g<1l 
LSI j -w lLsju (Jj«-^*j I— a /jJt CjI^j i"i II "■"' fl 'o ((Ja-oJLij iaJL-xU 5 j \1 . ^ '■ aVI 

. I 'ii a a Ijjil Mg^ ir-ull 
Jujyi! ^ n~ i ii 1,1 ^-J-C- <_i_aiuVI I juk Ji-a s_j_4_lC CjJU>-I 1 ii °i nil! j t«£.J (jJ^J 

i5jj j£ ^>-jJ <jJJ 3_uiUJI (jlaiJI (jVJL*. ^ L.im,iJ.j La.a-a iLJLx < in'^'1 SlSUaJI 

IjL^ . 4$.j i'oJI tLij^ (_yJI Jj-usj (jjj (jLjiJl jLLa < iii^-iij jLd- 4 tiJLL4 Jljj ^ 4J! 
Lta^J JLi-a^/ jjmiII p (jjlr (j-n'u-uia ij»5UoJI Ij) .''*»■"_' (jl (j^LiJiil liilljl | _ ;r lc (jl^ 
J!Lo (j-a- ir>ll ^^-^J J 1 -*-^! JjSjJI (jji fljJI a! JlJ-'miV (jjjjojjaj J? < JjJsaJ! i il-vJ 
L^jJlJ (jiill Sj j ii <i II (jljiiJl ^& j i's\ -*JI (jli-uj (jji 4 i V ill (_P-»-J .jLij^l Cjjj 
.3j^>iLa 5jjj i<ii (^yj^SUI jLpJI pi Uiiil l_al«jejj jl A^jic (jlfl iftLi^Slil 4*v^"i 
olkaj ^ e-Yij ^<ll JlJjj 43LIaJj 4 rt'ill mJJl^ ^^j .^-i iej Jjlill mJj! J^J 
Ciij Jl^J . I i\iT ^y^.1 M^-itl (oJUJI (^ 4<;.M l tl jj i^-!^ 4^>.jl i ii mi< MyJI 4j^j_a 
OJJt\yXn mJj^U CjlU-ra 'mJjj^ CjL^I ii-Ti^llj Jl^^JI ftlj-C.J 0>j .42LLJI icLu^3 

^j->JI J.s;U j>LIaj Jl SjLiiU M_i^t ^MU.^>VI j^ij >^ua-, n ^lh;il : Hub-and-spoke system (* i 
.(is-^pil _ ^^Vl cjljLUi! (jj[3 jj^a ^;>*JI o>L>.jJI jjiumI ii^^i dUsft ^ , .m\PI jLUil <ua Jajj 




4jjj (jc 1 if*>Jl C»j a f La Ij_l1£>j . f-\-*j ^ tl (_,^l^"i rn a £^c Ijljju 4-al V iMl 
^jlfi.) .4j)^JLI t^lt-i-sll uJ^J 4j.li.JI i_Lj)l£l!lj 3 ,UAA.;tl a_JU_iJI O^JUL^a 
J^j«j (_,jj| 4jb}La-»JI 3 j<j^-a^?l -t^ J^tl CjIUt a (j-a JujuJLs iJLlL! Jj ; i ,. 
i j",j tl.'o oVjuuo Ju}-J "^ jISjj i JjJLc 4j}Ij (jlc. 1>£j£ L4j_«x. Jj}j i(n~r iitL 

2 fll Lnll CjLLase a Jjii flV (jiLaj «jI 3 , Jjl 5j,l ^j i'/.t • _ T • (jx, 

.(5-J1 t All uJl* < <i « i?-> J) a "*■* U' '^Wj-d^'j i2j1^_»Jl Jl-JoJjJ 3^jjjJk!j|^£LJLI 
Sjlj^a. Sjj_u3 ^^ CjJJuj (_^JlII jal in -»Jl Liiajl SJsUaJI 4_c.Lll>s cjjil ^o JLSj 

(^Ij 'Sjujlj (j£L*? ^ j^<l j"...ll j^JJ dJ^Lu/^l ^_tc *L^gSLll ^JiJ f.Luf jJLu 

(jl JlLII ij ^& LgJUjjJ jojj <j-^' frLij g> " »-iJl£i xj) jjjo ^>-&I ^ylj -LJaxJ - Jj-aJ 
Ola < a£a&.u (jOll _ 2_iL>JJ 2jjI£-|OH c^lSj-iUlj iLaoSLaJI illlLcJ Vj .oLaJi^U! 
ej j i ^ j_a l^j- _ i«.Lj^SLlJ j^tUaill xjJjjJIj ijjilllj » JljJjjJI (_y3 (Jjalo (j^j 
(jl jl ilf LiJ . e-L^^SLlI xjjjUl iijjJL*. <_*jJL-ut (_ya jLaJJjj/ VI jl jLSjjVI »j -r mm I 
L$j? Jljj /aj SJaUoJI (3^I_>I 5 ajin-vJI 2_Jl t nl| *jx. (jLfl u'rlrin Ju9 (jjj-"JI (J_ji 

(_ 7 SULI ' 3 * * ' .* ^SLLaJi (jjjji (_;,£ j^ a " 3-&J. i«(J4jji^jLi CjJ'^i) jLiful jJaj 

(jl 3j£La < nt »>■> "^jl (jJ| ftljals ■ " 1 1 j '« ■ ■■ jJLa i4_JjjJI (jjj nil I ^Liajj-jJI 
U^» ; ' " ■ r^- 1 Ju3 ^aJLaJl JjJ 4_j_ILi (jLi j_oVI _j ■ ■■ ^jj . «(J_iJa-3t /aJr i X V 1 » 
: JL2_fl tdJoj n tl Sj).^! aJSLiws ^^oJ (ji!^ 4 jCj^^aVl S^LLaJI *Ux>.| 

4 j mi Ci'il^ lii'^i ;3jjLiJI 2LSJI (yt 5,.i t"U cjLj^jJI »jjjL^ »3juJuc (^laj» 

«.ljL»Jlj <(i3j^>JI (JLaX.^1)) (^ S^^mLi (jJvjJjjJij^?! lg"i i mi" (^ Sjj ii~i n 
4_aioJi Cj I mi ') LjJ I j J * ^ i^j—i-Vl raJLiJI (3isLj-o f i < > Cr^J . 4-^»j*v T-U 
Laj t2_j, l\ A\ jl >4 m, lU _ 2_aj) *v rr 1 1 5^_iiil_j_ja 4-jJjj i n a I j ^ ■ -» j ' » Lij ^\ 1 1 
J£ (jl^ i*-,jt> .^^sLkll ^lUnll <j-a tJ>La j_a 4^j-'l cu.a oLjJjj^^u- a jl _ l^jjj 
Jj ii r SJlLj <(_^ol_>JI cLj>-Jijaj <Jj-«J '(j-'kj j»LIaj (JS *3 (j-*J '(jl*"" ° (»1-Iij 

J>( i- ^UL^Ij (j-JLiI fJI (jrysLtojJI tl iJl JL_j cl J Sj -(j-ajJI <j-a 

(y^ySj^-al '^* ' *-*» Ci^<j <LusL>- Cjl^lS" ^wlS (j^ i ii t It (j^_aJI (j-a CjI j m i n a "*»J1 

> ( _ y jjiJt (jj ^tjLa i_kxjiaj«» .i_j^j»JI Juu La Ojljil jLax.^f! SjLcj (j-o <-j-96-S 

LkjJJU pt Mi'tt J^ aJL»JI (jljdj (j-a (j-aln^tl 3_j_jJLiJI ,jt jjk oJj ~ mi 1,1 

.(cj^Ldl 2«lUtl tljuJL, ^ , , M " 221U11 4j)i^o 5 ah'if 



M 



(jjjmjAjuxl^riaJLiyl.jjS-joJI feSlbJI 

l.ajlxfl f^xJJLl I jjfc j *»■ ~i (j I |^/u (j^J f»J jj-aVI (jl j-A Lufe **^j **- ■■■*' jj illj 
(j_^ jjjs j-jjI J^ ^JJ>*-"< (JjJ M>^ JLAi-~' «L9uaJI 4j.a*-9 jjjjijjI (jj/Lajj LjLiI 
4jS j lIiIUi -r fl (_jjk c^La- t JI diL-L*. Aj,i l"J 4 tj i gj J-iiiSl (jl I "i"i tj jlS i(jL«jJI (j^J 
i_£JJI L>s .t_ul£Lllj JjLU '-r'J-^i j' J*"' J ''-"JvPj ''*i)--'J- J - ^-"r 1 f '""*» -2 al UU 
OjI <j <i" mil jLuJIj JJj^il J^' ll"H iixLLJl 5j iii'ill 3^j_tll Jjlj ^(jjl tlij^v 
I_Jjl3 3j>j ^jjj <LiJL>JI tiili (^ JjjjJI JujLia clijl J_a3 '. Jjl^ua .>-^> "SjJ - ?"-' ^J-"- 
i'iVhij jJi-3 i(JLa. (_J| <_ r l£J • L«Lcj 2j^jj0 CjjlS 4-LLii <JliL».^Lu3^a 4-OUlo dj jt 1*1 
oJl-£J i_J.it (_£ jJi j-a^\ icbj-^LII JUJ(JJ (_^3 (_S>£jll i_Jj-LuVl <jilj oljK" >,VI 
.flj (jjj J|>^i-l' 4iUaJI 3|jL*j> (j! ^JJ ">JUJL>JI (j^Jljill 

^$UI j$to yi <ii1j\ii*\ 

(ji i iiALlUiI (jlJJj^Ju .»^cj»JU f jl » «~i 1 1 f-^J '^ "<f ^-j-ulUJl (j^-dJI 4-iLgj J^iitj 
Jojlrt- CjlJU i^^LxjlII iJJT" ' n"j LULLa^Jll uLLu ^1 i <i*ij (jj i ri_Q| I o rfO j-5j (jjJiUI 

<-ija"ll .SjL=elil oLVaJJ ^jJJI J__wL-JI ^^ jLiiVI ,J& inLliill 43LUJI 

(_yjl frj 1 nil ( jji Jj-al\ Cili<->jj iSj Ji_i!l Jj^sJI Oj " . " i j lj Hi ir-l <IL j-cLiiil 
UUJ (j^ojjij JlS (j1-5j^_ill JL».| (Jj-9 (j-o (jj^>-l "1 "ill (jj^iaJI f LLl3 (jl 4^>.jJ 
(jSj j«J «L1jL<5JI L~-iLjjjLJi,l aJJb (jSJ .j^^l (Jj^AJLi 4j^L>JI <L^LLaJI Jsjlai. 

tj^jjjj ( J_)j <i irl (j-UaVI ajLcLui. £_)J » "J-J>j (Jl^ ' ' ' J*.' J-J-- O^O^ 1 42l-^J LH^J 
. L«jjj ^ mi "^ jl Ij-aLj L*-L>j Lai «LLa « i 1 <■>" (jl ' <I > .1<- -^ ^1 ■ ■■ Lj 4 Cj1«JS I 1J" 
« r ^3 ia>J-3l J-*J tiLJj Jji^ JL3j .«<±jJU*j La dilj JL«J JjjL*_Jj .Jjuoj (jl «Lgil 
SJujsJI I jln'i (JT l£. 4-^al "n»>l Jj_^ujj y£j J_2l3 JJjJiJLl jLflll 4_lLHJ tfjLa" r I 
j Vi j 1 <i_i (jl jlj) JLaa : < ,1 1 1 r\ 1 1 «_a (Ji3 (j-a ^ (_,«j*ijLS JjJJI I % t i"i I (_^l I gi mil 
"L a aJol > j_ J a! frLx) ^Lfl .tilJj J^-VJ . * Ll>^SU I JUjjJiJ ^^Jj-JiVl ^Ih'ill (^ 
4jj^JqIj 1 a| CjjLS L 1 1 1 a JJ-^- 1 1* ■«'* - tt H tt CjjLS L^jLj (J^ulJI (JjLsej (Jl <i r ")\J 

. L>lUj (_yS (_yiu)l^ 

j^j^JI iS_^ jta .jjjj.1 ^ i;|-«; ,„[ uSLj^^l j^U^. ;(\\^\ . UTA) ^jjjt .^^ij'iS : Carnegie (*) 
^'....-■Jl j^£f j-« Ijl»-Ij jlS U-i ^,°:,r j^l^JI (jj-2JI i;UJ (jja ijSJ^Vl i.^li^ll 4-clI.o ,_y9 iCl^JI 

s if" 



JtgUOAU'&SlhJI 

(Jl i f bfl (JL*-s (_yfl Lijjka-a l^£La-a <La 4 j -wlj (jjo <(jL$ Jj-r ii il (jl «J3^jJlj 
JJ9J .<fcl ii<-itl tfjlgJ 4 irTrll jjfi. <_^t»-J i4Jj_ujlJI CjLj/jLoJU '*••_' i">"t j/^N (J*3 
4S^_tu ?r j t/-in C i£^ji Jti>**^ tl*J^>o (_!1j!j (j^ i njJj a£.>S j i"i 4£j_iu 4_oiUj (j49-^ 
4_La_jls^N jLjiaVI Ol£j-<lu (jja «Jl».Ij (_yj&J ifji^jJI isj^jiil (jj i "pi tiJj^Jjjaj£ 
(juj. jjjSLII lijljjfc (jl (Jj_LaiJ A^i La (jLc^jj/j -L)J '"J-*! ^J.jkl^-jJiV SjbJuJI 
JUJulJI £j£. 4JL&J (jiajj <fLjj_^SLII »^ a r i_il I" \2 «_fl|jLjj u^JI CjL^_iSJI (jja 

'«^m 4 g«<!l U 1ZJ\ («^>JI j-i-">i u' Xi^ tdjj! JlIa :2jj»U1 oljlibVI ^ 

(_yJJ 1— >J t ii A. («_1 <j-«J ' I flia j_ iS I IfrJ-*- 4 in rti 1 fjJJjLJi (jl jj^i (j£-a " .1 hi 4JI 
lLI^I (j"i i ii 21 (_^J^- CjLaj) in-w ^jlo^c. t L^-lS Loj i4_CjJia J i i ii j - 1^ j^tl al>>ir~iiiil 

££. 3jl»-j J£J 4J3IUI 4_aKj q^ijA V" f jtVi iiM ^ 4j| Li^ajl J^-jJI t^J-stj 

(_L)jlj fj^i\ oL£^»J,l L*^ajj jjjJI jp irill diLjjLuaj^Vl ^j- 4 2jLiltu^/l (Jj^Io 

<_p-a CJlij_iSi jj-a aj*j>JI Sjbl^j-a (JliLS^Jtja slj-iiJ 4j (_£.sl La^a ijjijjiil jLilJLj 
'J'-*" l^' Cr^-J . 4- j i n fl Lia (jja J^l jl « m i <_p»>£. (>* £>^>-«-> Cj-^^Wj '"l^i CT^" 
4jl_ij_3e_« (j_« ^-Jj-JI (j-a jJ-3 J-^' Jj- * -—" » jt"M i hj 2 4J1 Jjj_jjijl J-»-J . i 5 *a 
U^c {jj-lgjjlj (jjjJIj i4j^>. (ji^-CJJU irt ' " '^1-lXl (j-a j_uSL!l Jj^jJ iia^La-«J( 
ij^Ujiimi «.Vjjk ( _ T i£. tLuo^JI (j^a (^SLcJ I iLfl 3 aiUlt SJjJj jjLua-a ^>t a «JI 
(_l!L>o i>.!jl ^ (2>SLaJ JLflj .4 mnit L^LaKj 4$ulSJI (^Ll Jj.^ ^tl 4 i*C a j i ii '^ 
tjj i^» t* (_yfl Li^jjj Vi jJti tl^ji iJd/' U^ ^ alUH 4^.1 i ii~i (JLa^a (_y3 ^, i in*ij 

*Ij^SLII jji (_,!£. 1^ in« i3 iii'^m ju^s Lilc i±jjl*jj jjl^ 4J! Lo'C . 3ljl«i cjIjjjj/ 

(Jiz-it ji ii » :^Lil^ tjj in'qLH/8 (jjJjjja Juxjj (jl lfl« a cr*^ ' "(-j'J ■ ll ' r ' J"-!*-'" 
tiiJj" ni a Jlj>.|j jJLt<a-a (jja 4_^LLaJI (jyi-C (Jijil <U->. J$J i» i i^< a JlSj Cjjj (J$ 
.«4^LLaJI »jj^jj r^jj^ 4 lj i nJ i _yai.j) (jj'vj i ii lillli (jl _jjk '!«;-; I i j ml 
(^IJI SjUJljJI s-Lj^-^SJI (3^l^_a ^jLjf (^3 4UI mil J j ,<>J (^Jl 4_1^ lLU i ^Jlf 
l^Jji (_yi£. Sjjjui SLLjuj Ij^Jja I^JLt (jj jJl (j^j£Lj^jaVI (jja jj'l'v II SjLuu i~.Slal 
(j^aJLalll (jrJJjjiLj-oJI *^J La^a .j^-i-VI (jja (jjJlj^>JL! 4jJUJL>JI I'Kmll 1 « ill a 
Cj|ftlj-j>.j f^ajJi (Jj^Ls (jA ^ «<— » »1 1 _UJ_>JI (Jj_iJl T-La— >■ tt i\ t 4 I a ">• (JjIi j— Ij 
jLfl^ i^j^'J-''' sL-uiJj (_j^>« J i-LUi l_uA£ I (j^>- (j^J • fr^> g^tl (3^lj-^a (3^ 4-ajL^<3 
4j (JjSLj J_J3 /ftolajji! ajLill JlI! ijjjlaj £>SLal (j]j 'Jj-2j (jl ^_^L1I Jj ni'i} (_jij 




iJ9juu.iI (OlL? :'<Vj'iIj->I -jjS^joJI 6J)lfaJI 

L ^£. t^n ■» VI ^ J^aJI Jla .'.lUI. ,. L$5tiaj Jj tcLj^^'CH (J^ljJl jl£o-VI 3JL. 
(_^ L>.j i.^a (j^ jl i "i al _>*J (4 J "** *»• "' H CjI£.I"i all 3j.il in a (3 s -) CjL 'sI" ,a. l ,l 
** *\L? ■' ^-i-^J >-"^' "^ d^^ ij^tj-^ (J-«->^ tilli i^-i'j • Lk^A^-J 4-ajS ■» I I (JjLuJI 
CjL£j Mill ojjk (JlLa (jl_j Ojj" in (Jjj u 1 « Mill p jt^nll »JJ9| J_<Li3 : I irtjl mJ^J-I 

^_a d S ,U ? Ijj ^ S 't-. t Luj cC-tcLiy^j j_ik j»La " f ■' j" ■ ■■< ' <LjLc^-j /CjiaJjJI 4 j itil 
(PJl (3^I>LI (>» 4J'J LJ ^I pLLjJI ^ UJ}Li. £yt l_Jj'-^ uA 1 ' ioiajLiJI olSj-JJI 
J J-t-^ (J-a.*.' iJIiLSj-uijI tfjufc (jj» j j rS 1 1 (jli U,j .4 » inLii j^JoLua j»Jiicj 

.CjLj^jJI j^aiaJLa 4jj_5cj mJJJI ^j"j" *"'^ (j-a O^J JlJLs nJlibVaJI j^ru aJj^LaJ! 
•p j" — t - — > t c-LiJaj^/l 4 'i j g ~n tjj 1 n't) r 3 '"J 4jsLLaJI JL>.j aLs ' S '" il£1JJl£ 
4jL^J (Jjj I ■fc.jj . LajJ 4-ua_aLLLa JUl ^J LajJ 3julj_j-a r-Lijl i *ifl I Ju tiu_»-> 
fn> **■ T> 4Ja^l ar ^ . u ■! a Cjli_^_ii ^^La-i O-ilS tjjjj At «JI (jjJLil ^j-a Cj Liuj. mi « 1 1 
jK aij .5jlj*JUI oLiV«JI ^ ^L^SLII cjIjIjl«1 ^Ljf 4j>Lj jpij ^ LajL^a 

(_)_C. (J nj j t ~" uu Jl a ( jjiIj_j_3 : < f I l"i >— if^LllI 1JI1I jla r <j-"lj (jr^- Jj 1 " 'j 

4"i i\, i4 j «i &ij]\ djiijLSJI dilS^ mJ| jjja ■ Jl ^ i "■ irnii (jjj i _^- aJ 'J^J^ UJ-i^ 3 ^ * 
^pJI <4jVj T • jjja jA^f (^ pLj^SLJI 4_l1jJ 4^jLUI Jj-^VI (_,!£. 3jt-ij mil (_yi 

. jVjj jLiLa ' ^ ■ — '• I j" -i j * iriilt L*jj 
(_,j< Mill 1 1 i^itll (jL^ :4jSLpLaljj *jj ■ -»_» Jj ■■■''! lUiii 11 ti_aLLxU 4jL^j ^^j 

.(jjc^JI ^1 u 4~t'n jLSj i4jjL>jVI 4_ajjSL>JI Ji-jG i~..u-wjt 4-3>jJ (_yJi l-«jLt 
4 j 1 11 j\^JI -iJ-ijJI JUs»l Cir j i^> I -> <l 4_uJxjL2JI CjL^ mi II ojuk SjjLi^ajs Cj-jL$ 

1 -■»■ mi (_£ JJIj <I\TT j»l_«JI (_y3 ^jjjjj^JI 1 11^ U r.l'oijjj (_jjJSLJlj_i3 «_»_ii^_ll 

JjlAII 3jj <Jl)jl Jl^j . « y -i.a- > JI m^JLj? J i>-> ^(jj, )jl (J- a . t" i (jjjjl 'ijj ""1 JLi-al 11 

4_i5C.IU Cjjiii^ Lkj^-ifj i^'j-uSJI Jj^>II 4j <i->. dnJlj^ (j-ui (jJJ oj-a 4jjLlI,I 
Lr >Lal ^JJ o_>? ^pJI ( * +) (PUHCA) Jalj-aU 4_^UJl &LZj. AM 4^L»Jl 



jj_iJI ,-il j : J -,'sJ-i JSIji ij^a ij ~i nil tiiii '.^-jjSJI ^ <l .^-. »VI ( jLuill) J>^>!l :Depression era (*) 
lLJ iUJl jl i^~i>VI ^yJliILi jL^Jlj MjL*. Ijl jfl'J dj^j^Vl 4j^>j^J1 (c^-ul t j^'g OjL^Jl j^l i^^^-J^jiJ 1 

.^J>-^lil _ ia£.Lv>. 4JLIajJ 3^'^ ?~^3 L>J^?^ L^^ 3 L?^! ^ J ' ^"* 

.Public Utility Holding Company Act (**) 




jjiJ|j_flJLj a,i _ n[\ (jj^ljJU I _1t a cJ-a-ij ijjalj-al) 4 iXiLSJl <LjjJi]| dL£j_JiJI 
<jja j-^Vt f_)-^>Jt Jljls Lfci _L»_*JI j t " ml tP-Ilj Sji^eJUl oLiVjiJ 3jUJ->Jl 

pd iiULLo ( _ ;r ^ c!M a-tJI j» j o -»■ 3 o^.L--». ^_yic liJI.'v *m ■>. Jpsl^JJ Cj^-i -w| jJ9j 
jl i3jj_>Jl jl t^ < i nl I i^sj) tfi-ri I _ji_n La_i3 jj^LlUi ' __'*" J k'' s - LaS 1 4 j I -»JL I 

(j-a SJjSHI ^jpjI^JJ (j-"-^-?- <J^ iy 6 ^^^ jL«-<-uVI ciiJLSj .4^»jlULI cjLsj_>JI 

4iiK"ll _jlc Si >«i"<U jj< null CiljUr J^Li. jjja ijjjaifl (jJol^Lj _>LfljLc s'jrp- 

Jjh) I "It 7-1 lilM IjM VjL^fl <_£^_li.t Cjl <lK 1J . _JU<_a TCjJ (_ptaLA L_^jJI ^ a * ' '"• " 

i (. \-lj (f* 1 1 [(tj -r mil)) __> t.mtl (jJ-iJLscJ _jj lihjJLI L£lUji _jL£ tjl t-mVI .l_lJ.Tr 1 1 

. eL^_£JI (Jilj^a L*JL&2 _pJI i_k_JL£lll ^rk. cLu 

jJjloJLij .<d>.l (jj lj« hi (_i;JJI j^ULlj cjLjJI jIjloVI ^l*. (j^-u^Lintl _J-ua». 

4_cliir->l 4_j_iAJjl Cjljimll (4-uLi (jJjLill _3_ jU',1 4_JLi!l tUljimll Cn <| i ii jJLa 
jJLc Jjl — -j .4 o j^-t. j-J-C-J ** -^tCi 4__Lo.ua L_j| SjL_uJI _yi CiLiJI I _ : ^ ^ '^ alUtl 

_£ JJI r-ij^ill _jl _;,!£. 3jtiilj oLa^Lc < ,'_!!_! a CjJ\£ nj__> <»«tl <j j )^l _j-° <IjI ji_«duntl 
uJjljJ (_P^? u*'" "11 ji_j-^JI (jLS . I im -»■ ft^Li _,-1j_ (jSj «J ,»_tVi"ll I «iji i <i 75J-u3i 
Jj_2uJI Jin M i_iJlj><j jl«j <J 3 *l~ ~,ll JLclimll lilt _jV JoJLa _>u_J iCj^SJmiU 
_jjJI i<i <it iri~iU i_ajJLSaJI 5_jjjj (3.U Ti i_5j->-i 3 K ni a ilILLa cJL^ Jj i3jj_>.^JLl 
j_Jaii <djLa> i_j^j '**' t^—" cLjijI ^e-i (jjflljj,! f-lajji »js L_^>L«j <-.l*«f La _jl^ > •• 

CjIUt a cLiJl ^jlSLayij jL^ JL^J .^j^It iUUV <iU (^Lfiil rt-L>JI _y*J .iallaJI 
Cji_j1u/ j i ii IT Jyj ^jSI _g^ < "i i nl ^oVI ,_pj i?J_ukj 4jiKajj <LCj_uij jjSjlJ 4^LLJI 
r«J iSlll _11 ajj^jJI Cilia>JLl lilli ( _ v a t ti._^iJ ajjj^ilall 4 _ o jhi~ill CjLiiljI.1 i ,_ 1 1 »^ 1 
_yk. 4jLiiJ dJaJkLi Julj3 «^J (3il>I.I tylc <J_-tJ iiiiJi tLulj iL_jLLJ j*j>UI C%JI 
4 *<■_"" tluLS ■ Cj\ !■— » -i t, I viiJj cLu (Jj^^aJ _)^l (j-^ t_" .V.j* al ^_J| C;lj2jjJI ClIjLila 

oLV^JI _^ ilLUJI jju. .Ui.ij'ia j-ijjl jl3j .jl « mVl _yi JjLa f-Lajjl -^ :iilii 
cjVjui! LLsj JjjuLiJI jlju (_,* >■ i \ *\Ai.j \ M^ (j_-aL«JI _>u /.I * >s«-li 3.i ->_iU 

_jL^ La Ij-ti^^pJI i4 jii jhnll __)jJL>J.I Lai -ijij ; i'nl-C, c^La^. _Y .c^LlIIj i<iVif>"ll 
SjjLa (alal mi i\ i_jSj jaia i(j\_i ill ji ii IjLuajlj 1 1 j-v (J^JaJ-o JJ-C- _j<ij« a 1 *jl . U a I 

_yj SjLiijJI ^JjcoJI ^5^jj ' icj_<jj SjuIjjJII i_a_Jl£uiI rjjjJLl .uir.ll IIla <Li£1^a _ 7 l£. 
.r-^Luot j^l *>.Litj aLliill _ji _j_ a" i_. l l i_J£f _jjjIj . t _r; < vl < j"iiiU _)j3 




(^JJ 3j_C Jjl ^jji I i -r i ^> Cj!j_us 2 1 J-iSl JL3.I ^4 <((JA_uLi (jjiLajj)) (jLS JLflj 
(J^-jJI (jJji^i <SJlJJ_C CjIjJjji (_J J-jO (_,i£.J -(ITU mill (jJj_fljJI <JljJo ^-^Lx^sVI 
(_,£ (jrt^jj/ljJI <jij£-}Ui I_>JjS <"iyf jl <L9uoil (J iTi i »i a gr"i« (_j-4j (jjy'^p 4£^ji 
>4JLt( »_a <L£jLlilja ifjjJLl JlJojU CjIUtt a cLu (^3 1 j-^l->ij aJallaJt <Lfcli.i*i 

^ I 11J (jL_U _J-Aj "»HL> flSll j\jaJ»J» (jlj) *lt I I., i_L,"i > < (IjlLjJ j»Lfl l^fLuLS (jiji 

4 1 n "l (jjs '_> T tjS (^jjilS <J| Jj-uu *< .'J~Vh IJlA <^9j i<j$jji^jLj CjJIj lJLJLj (Jj» 

UjL :«-aLLJI JL*_o ^yfl Sjjj j»Li-iI <jL>. jlJ9 c*-9jJI (jl jt^isjj <_pJI 4_j_»J9^aJI 

(^ j£LiJ (j! LLiic ^LLJLj 4rtlt"ll 4_JL>JI O^mlII a^oJ ,_,£] LuL 4jyjLrv 

:4_jJLJ! ^'^ 

sLUajLill 3jlj_>JI (j-a 4JjfcJU<3 Cjij oS Ju^ZUi ^'^J' ^>^ ' 
(jicj i^jjJJ ij^JJ iJUJjj»-jJ j_j3 («JtaJLi jlju "SLaLtalJ <it-i-ra ^yS 
/•A ^j^scj jJuLxui 4S_^ji ol nis*a ^5-Sj if-jLSiJl (j^a _p.VI <_ijL»J! 
SjI^j^hJI 4_l«£ jLjjV j»LkJI JaAU! ^ 3,1*; aTiU ^LkJI L»J^« (j-a 

• I fl'l<l (jr-llVl'l /OJ ^^j' Igl 11 li) 

(>a 4_l*^ 4-jSj >J aVl oLfclii^tU CnlU? , \ ^^^ j»L»J1 ^ • 
cbj j<ll ^LiJ (>a '/A <^JI /.0 JL_JjJ ^<j Cr *_ H JaJI jLiJl 
«L_a_j_3 Laj^Jjj (_5jLioiJ La jjfej i3,,l t "il,l CjLjVjJI (_yJ3 ^g j i 1 u tl 

Ja^aJI CjLjjLx-jSUIj >^L».jJlj n <li^ll g-jl in a Jj^_>iJ • 

j»L>-j i2jj^>JI jujljJI j 4 <<-i1 *bj_^SL!l > f H^~ 1 ..I j ^jj^^-al 

jjl (j S La U j^a LoJjj .oJUlJL>. clibjl «i j^ ^LjJ^ JLajJIj 1 JyJ_»JI 
((OJ^JJ (J-ifii L«_A <( Juj 1 11' I ) p^jjj_ft£. ^^ (jUI rtmfl » 1 U. . ^>" # 

jJLJi jKmtl ,jja V* ♦ , • • • (j_« ^l^V 2J_3jOJI JjsLS -Jyi^A 1 

jj-a (_jl AJ^J (jl (JJJ iS-flst/i SV^Iil" 4^!jim jj£. i_kll tO * aA^JlC 

JO* LkJO-c jJLJIj .SjUaLUI CjLV_iJI ^ aJLiJJI ^1 mil 

. 4 ir< iLoll Lgjjl^s. (jjs L^j jCijtj 4_i aS ^gl ^jjjij 



£jaalj6d)lhJI 

(J^Lcj <— 3j i-u i Jj i j tl tiLlj (jji Jjj (_gl (^ jj a , " tl J i r^ 

i utx 1_^_jJ| ^Jajjl JLlc Lai . cJt-L^als ^^JSa^u J ni^ 4JI (jJ^- "Ji J •" *** 

(jryllJJL! 2j_ij- Cjjl jJLs ; >j-^1 4 K ui„ a ^J ^ j m "i Lgjl 1 1 •» ? < » q 
a^LUI ^LtS^Jl ^a J^i\ Jz\ m-,<t ^1 L»U V • lilLJI 

UjjJLa iil^l^^JI aJ_^J ^_j 1 1 — 1 1 ^JuiJI jjj . eLsLtaJI 4_cLLua^_iX. 

4 ajlaJLa £>3^ 0' 0^""*i (J-* 1 * - "*_'' ' J^** "^ 4_a£*JJ L-^jLaLi«j 

i^aj oJLxA ,jl (_^JJ j i ni j _ «?4_JLiIJ ^ JUllII 1 jufc JIqj OLtaJI 

.^laJ! aSLUl f lkU 4_jKJ| aA...Un Jt La Lki. 

(jic *JL»JI (iLsej? f-J-4*- (^ (ji jr . n LLi.uJI Cjtj^aVl tiilj J!La Sajs >^'jj <*^J' ^J 
0£.jLtuJ 4jj-jjj (jil oLloLai!! i_^& |JU (_iJJJ! <«-3LtaJI jjj^>Z ^£±\ JJ3j . 4jl-ar ~ mVI 
lASj . LSj^oI (j3 5JJjJ.I eLj^SLII 4£.Lu-o ic^cj ^1 ((Jj^-Juji]! Q^l ililj Ht.ici" ^ 
jjj^j 4 ii it-.. (^ jJI £-L*_Lll ^yJJ jiai!! (j^ i^^jju V (j-ca ^J-*d dr° l ? -'■■" T*^ JLi.1 

(^sj ■!_,« j jt^tl jLjJIj iCjLVjJI t>u cjLcvLiiJlj JiUI Jl^a oLcLb-o <ys 4-iLWll 

IjISjjI J-&I oLaJli-j ,JJ3| juluI (jj S-nJ ^j iLoa^C. idol LgJSj njl^-tlaj! Jo^lai- 
j^jj Li^sj i^^w i^-jLiJI (^ eL^SUI ^j^»o T-Laejj Luajf (JjjLlII (fl^l'iinlj LT 1 C1^"«...^U 

jLpjIj i JijjtLa JSLAj jl 1 1 nVl (j^iA-^ ^1 4-ijtflLULj ?•! » mil ,_£.}? <*-m->. < Ij'lVi} 

.4 cuii'i CiSjJI (^ 42aJI jjljuia (jj^ (^^Ifl'initl aLoI CiljUiJI 
oLol m'^VI ^jjk ^J;jJ«ail ,_^J 4jjJJ,I ^j-aJI jjSl tZuL^ Jlo^ i JL>. ij,] (_,J£-J 

jjljjju i_iLi^ tJijJG ^J& jijLflaJ (_fjj,j-ol LdjLji jlSj . i^LlaJ! JLcLli^J Sj j i *i 1, 1 

4JbUaJI ."il U — a (j_jSU 4_tiaill < ^ ■ ■■■VI 4 j'4 r-j-ii " ^ "".'J ^ *' ^ . * '^^1" 
:*LjVl aJL4 ^ ^u^ ^La (jLi Oli JL«j («J 4l>La«ll 
Ljj^_2j Jj-3 (JSJ ^paljjj tjjjj ui.ttlj Jl>-IjJI (j^^-UI 4jI^Li jljO 
CjLjuj\j ' '<>^\ ,jl La^ .4-lj^ ,;< 4_^JLi- 4-^, t rt ~l\ ^l,l! j1l ^ 
(oia 1^ nS t tl JLJ9 4 ht ('<~,\\ £j\ \r\t,\\ ^jjoula JjJj t _ 3 ill 4_lujLu/ Jfl 
«Ij^^^_l3jj ^ic Sj^Lfl 4j^I^>JI 4lLLai! Sjj^il diLLusJll JUj 
j if 4 > ii n i CifljJI ^^ 1— 4J 33^3-^3 A ' " a * " ^ ^ ' *^.' d ■ ^ J ^- j 
L^il La£ .4^ j mil ,jji Jil < iiKi C..t;i^l CjI Vi-sU jjV i4<j mil 
Ljaij <■ Ij^ (jS 1 1 (JLLaCl » jn -v. jjl 4j»-jJ i^ytj l_^j Lfl^jaji doc-i, i.ol 

.Small Is Profitable (*) 




(ju J»J>J Lr Zil\ 4SLl,uJ1 Ci-r j inl 1 n '«, <_yJLjJljj i4^. L Ji i l l Ji-lj 
,3j_l«_i (j£Lal ^ (JjJj^jII (jj'CI^" mil (j\jj 4j)^i,l CjI U-hI I 
2j>*-J 3~iU'U oM^Atlj iaLlaJI i_aJl£Ll jj^VI cd^^Jtl J1<u 
(jV 5JL-3. J-G-St C.ir j i^? cr^lj nJh<ll' mil lLUJjV 4_aUaJI 

. "lSAII (jji 4jJLc <L>.jj (jyl^- Ljj>^ IjLp i<lt-i""i Sjx^JI cjIjl»J.I 
till" ^yJt 3 "-"ill SLtJoa Lfc^fj oJaLLJI £j_$j! u^>-j5 0^ 'tiliJJj 

(j* J^ JJLC Cr lc. <;Lj^SL!1 (Jisljl li 1 '.;^"!! >i-£>--" <-£-^ **-^J 
j|j UK 4Jl JyZ (jjJI cdlj JLa) 5jj!<1l <tljioVl SjjL^SV! Jx.l^£]| 
,-,!_, n! ,^- aVI JLii.} j^JI .(Ciljjjlj *s <JSj* jl <i *i ' 1 nVI ^fl ijfta^sJI 
i5_aLlaJI J-Jp cjLLjtjo Lf ]a 2 1 ~ - ^-Tl diseconomies <bj_-y_a^Ul 

Ji"J . 4l»£L ^lU'.tl 4jK_iit_a i Lftla J£ L$J jl Jj <_y"JI oJu^laJlj i^SLuUlj 

4_JLl3 jLojl (_iSj3 jJLs iLjejjJj cdlj 4_JL»_ui!^JI Jjlj-*-"*' ciTjj? 

'£)& "' *^ U>2-^ cIjI jm" 111 juua <bj-^Jtl 3jjIj_>JI (_£j_ill CiIUt <i 
i_afljjj i4_ui_ii (j^_ flJl Cji hj 1 1 111 JuLa a» -*ill ( _ y £ L&JLjJjl <_a£jJJ 
JJ3j .i"jl j m« ih~1I (^yi LAjlj-ui (Ojj hTjI imLa-JI Juua LAjjlui t _pal ii-fil 

4_JLt_a <>j-jSL1I rL"J)H 'U-^ J}Li. j^a jJL^S/l l-jIjl^jJI r,7i " -v. 

.3Jl3>oJ! («J*a> J^L>- jJj9 Sj-uSLII CjIJl3>oJI 4jJL"l>. La*^j£i 4jjl i>Vi«J 

"LflLuoVlj .4-JI« lillj 4_2jjt J}L_>. <ja . t-jLjjLalaVI ,^o i^i-f fl_*j! Jxij (jVI (Jj JG 
jjjmI LJ,lc U»-JJ (_y* 4a-riill djl£j -J^^SLjil 4aUaJI a^jj ^jJI -_^uSj"l rtu^l t^J 
4_>-_jil '"■Sl-^. :CjL>-^LloVI jJjs CjL>.j-« iIjMj (_y!t 4 <i j 1 11 S") (jSUj (jLj^SLII 3'j-"' 
ij>.jj.l Lai r*^ J^ll (3^'>^ ^JJLlaJI J^-ri ("^ J-*- 1 -" iSUall jrtlii" m a (jjjfcjia (_y!j^l 
4la -»,1Li iLlLla]! »j jl Lsstj-u,! CjJl_>jI ,\ n'°i A Q y/\ <J& (jVI ^ tyjJIj <5 nl "ill 
.-■IU-» /> Jj -^j (Jjjcjljj J «" ^ fl'a iLfcojJ CjiJj ( _ 7 jJI i4jJLjJI 4j>._all Lalj . 4jj-Te- "J Lij 
(jl (j-a (O-c.j-11 (j^c-J •UhH^" (jh 'vla'i i nU i-Jj-^ -^p ts^lj ' L-ajfc*. j. t - na Vl ^yil\ 
4_u~L>. CjI Jj JLaJ : Lituslj (JJaj 4^vjjJI (jLfl . 4 « U 5 "i a Sj^j-aj VJ iljwLj^j jo_! aJl2ljJI 
. -I^j j^ll JL*-a (_ya 3j) '"II (J>J-^ J^?^' V ""^"' "SJ-^l' (fljlr»ritlj iSj^S^JLIj ijI S l i -» -VI 
.jLajJ^U i^>i-l 4j^_^ J^SLjil 4^LlaJI ^-La j mi nj La jLua~o*L ljukj 




£»aalj 



tSlhJI 



Cj1 *v; i* i 4jl3j P-LcojIj imJjaII CjI Ufa («■*->■ jLiJjl l^ni Q>S sLuaiil Juuj 
4-jSLuLolj.S 4_ijLSLa} Cj^li i£juy£jX\ (JrtUU-^. 1,1 "LiaJ_&j 3jJ9 jLjJjIj <«jjjjj| 

3juljJL» Sjj-uaj jU i .» J?l uJs f&^v "m Ls <j? „t -»o LiJla i£, i«Ull aJIjJI i_dJj J!La 

4jaLL»JI (j! I o ^ i4_jjLj 4j3-S^-o Cillut^ ^^a jjji^Jj ^^jL^jJI dlLj_Ii_oJtl <_ij_~u 

L^lai. ,^1 cjLJSJI <-di3 ^ njij i^SLiU SJLo ~->VI juju iAJ J jjuj Ja 

iLflj^jLA 4_lHJI JjJiU 4_ajJijt^ 3 , » ■ i.j_a ^jfcj ("tisUail 3-JjjJI aJl^aJI *I_>j->- 
iJLiiJl CjI t \n nil Lftjl g"i nil (j^a jjS I 4ja£L>Jll dj-LflaJI La^jjL2jj 
^ i nil (Jj-oj L^jI i«£.j (jr^ i£J»JI J.-i Ij-lII (JuL-tiSu <_ ' « l"ij 

^JJ 4 , 1 1, ; ILi jJjl^JLi Ljj_i_>- Ijjj "~ * .'j d^ ^ jj ■" ij-a <lLlj_u3 

4_j_aAl 4 rt ill 4jl 111 a I j j^ 1 1 1 11 "X" (_pJI '">! "> j .t-»~.ll 
jtj ((^jl^Lail) 4-tlal j'i-w^I 3 « mil \j,\ is, a L$Jj-£ liUj^j 
0JLA iL><j «tJ'J— "-"*' ^j^» ■ (j-^J -4 j I ^U 4> 1 i"i1l * j ■ ■■« ~ t ^LiJu 
Jlaa . 4_fliS jASVl 3£j_oJ| cL^SUI Jre_a gSlaJl <j3 t"jLtI20jl 
~Ll2j fjji i^jJl>- jjj «" ilil JL>-I 4-iSLaj 4JaLLaJl JLjJaJ jj-a f-j-ill I j-A 

. ^ ■ i » j v 1 1 ^1 a l L-^l I 1 } a\ \X * p iU" » 
^1^ oJlj-OJ JUS j^SLlU 4_jalia]! <jLfl iLiJj-C. jJLjj j_aVI (j! (j-a (*C-J-JI (Ji^ 
sLsejI » j q-w (^,3 SjjjL>Jl (JjJlII '"" U-«-l ajL" V a ^ j '■ ■» "' ■ J ^ '^J' 4J5>^' SjLlaJI 
.(jjjjijjj aLs-J *Lf>-l SjLcJ (jjSL) Jifl (jVI g. L ^JiJ La q\ Luajl fal>!l (_y5j .(«JL«JI 

Si j -stl (ji iS} -»• tlLi 4 \ mi? ^^-4 (^jJIj ijL>SLJ,l "LaLLaJ! elxJt, JJ-jj <-ij-^ 
4_UJLaj JjOjLjJI (jl J_J-j9 ^yS «(~i 1 nlj d-jjjj-$i) w ' j * ^1 3jLjj (jl ^2 j » ">ljM 
ii>Jl^_S La \-Cjj SiijJ^a. l-iI t in "UfcleLii . kiLli (^jt SjSLfl i f ljU« "1 . .1 ciJjjJa_u 
. j£jjjajjj ">r^ (j-y- 1 ^ J '?">^ • J-*^ Sj^-Lui c~j}lj>Jt u 1 11 j'tj jia LpLj ^ ^"1 mi") 
LjjJLsLSJI (jj^-j 1 LaJjiii'l ajajj (((tljM-JJ^-a ^j_jjjJI» (jj« j 1 j -t I ^JjLjjJI dJJIkS 
"jijL^j. j SjIjI j *i *sVl j_aVl ^^SLJ -ijj d 1 > <-£ljt>-3 I D m m (_^JI 5 A. a it I 




(jlliJIj JjjJLu-aJL (jl'i^jjMitl (jl'o ViMI (jLiJVI jJb i(j^' '^ cr^ f»L-ciikVb 

CjWI iJJk^J 1 j 1^ . ^A~ LijLOj ifjjsLjJI J<»-> <ill (^ JAjJsi i_3j_u,j . JjJSaJI Lj^L*. 
'*■! jjl tt > j^c 2jl_j_t 1— gj| ijLt^a-j-J-lj (J2I (J_aJLi (jl iijli" mi I i iS I .4 i.iA- VU 

(jjs lj /i<^i£f i^Uiij 4_JU ill liili (J^JJ L$jf (JT& Lgjl^<pa (ftjktj i&lj-^JI (^3 

y-l^jVl jjJI 4_al .xVL <jj_J3jJI I "i ^i-^ ,J!Uj iC^jjiU 4jjlJjSL]| ^ n a ^j 

3alUtt ^e, 4_p- iJial w "';U 5^».lj (^ * l£jj <ri-r«Q ^jill 3jjjU*tl 4 _ i i . . »i M i l l 
(jjs lj j *i N* (jyiJ.1 j^Jl^o J1J3 itf JLjfc 4 jl-sU J_jJj-l!1 jjl in a J in i i) j .jj^-jil 
(jj/JJl^II Tj^o jJsj .4^1 Mitl ,j-« 2jl»1>hII 3_jJljJLH!I SJsLLJI (jJLi jQ-Ajl. < i ~r I 
4_uoL>. i4j| j 4jj_2j 4J.ua Ij^a c^^C- pi""" 4J1 <«(jjiij_fl i1i^jj_j» n_gjl o «U 

(j^oiill jL»-t jjkj tCmi^jj j^^^jj j-j» «L£jLilLj AjLill pj^-ijJLl ^1 4 i mil L 

^ }>Lol£ Lju^jS Jj>-ujJ 'j-xt£ (_, i*v i ii %-«^*-A f.\JliJ\ (jlj>ij ' - i j "» » .4jl« (jrtXaL*]! 
4 ■ ..^'- *J9jil <j£ <L»jIJ3 eUaLLall j^l i<*»<n i£-k-«J <j3L$JLo cj^*- 

,jL$ . j^SLJL! 4_aLlaJI ^ I— «Laj 4 ^1" V « 4 ^n" 'i Jin A j (jj^JiJU . T <^>SL1 

iCjLLujjjU (jj* . ..'K 4^jiJ I 1 in*ij i<±jjJl»JI (3i^J (_y3LJJi-ISjjil J-4J '(ji?-*^' 

CjIjl>-jJ aJL«JI (jja « *•■» ■" j-^t (_yAj 'L4J lj-2--« Lujj-ojJL^ ^ i \ V "" ^^111 
,2hjUtl A j'-^Uj 3^,,» J> .r.tl *j\ * ,.,! 51 ml in ^jjjSLsjj . ojjk S^jJLuaJI JLjJjjJI 
1 ft j . Lo 4_2j>iaj ajfc I * ' j ^ ' <j^l_J - 4_^LlaJI 4_cl_LLa ^^ «_tujj/l tfl_>u VI 
4_jjj^jji 4_^_ii (_yJ*J 1^ (jJ 4jJ 4_Sj_ii (_$jj 4JjjIo clil j)' "J (J»-j-JI J r 
.jjj mil :mJJl_jLo_1JI <ir iri II p><JI (j-^o 4_^LLJI 1JI1I V\-x- a »L-Lu J fl " i t i 't 

(jLi 4_cLnLfll iii ihjij . L^_4jLii Loj i4jjjJJI cjIU-»iUj i 4_jjL9j^ g 'vl l 

(jj^jj.1 i^JjJ ij-i-uail m;j"i in Q u^£- (4^UoJI) JljJjJ J-« (j j*v J 1 " J . ' fl* mi l 
4^j_<i CjS^JI liil J ^ <jl£ La (jj/f^^jj ((^yj ^yj 4j|» 4^j_i mJjJ 4jjL|^ 4-aJoj 

.^£jj,l OjLLujjiU ->^_^l JL»*il Cr^ 4I1S1LJ 

,>. SjJjII *L>^L)I Jl- '.»LJ.I iS^. <jli= Uj.ii^.. «Ly^ '.SjSUI sLj-^SJI : hydroelectricity (*) 




£4AaU'U»lfaJI 

r*ifcjua]| ilr»n ill iiil ju 4JjULa <jjSu\\ CjLLujajJI j^j'^ -► ' j^jJI j^ai/lj 
lej^>- I— #-) (jl j-A - 4j \ jlii'il) i_^j_ill <J1)I Wtt a ( _ ? _£ 4 » ■ ' ■— " ■ ■ \ I d)Lujj|j-lII jja 
(J-ioj i'm ■>■ 4-C^j i nil (^Lc jlj-i - J-ilj - 'Vi<* Li^o _J-*J " ^~ * *** I JL»>l_j LS^ *»■ "<„a 

<^JJ«3 pj i .-.'tl "lUl ... ,a liJJj^ 2 ; ; *a \\\ ^ 4_iJ j iJt \ ' ' jjJJ AJljiJJ itj->-u 

Jjusj JLafl <4jI j ir-tll La| . 4 i ^i j ,-»-j (jiaVTmi J^SLJLl oLujjjjJI (JjjujiJ 4-ilSj jjl 
(_,IL>.J . 1 <j i n ii'i SoJLlLl J^^' <— 'I jJj-4 (j-3 L^J^ m a liJj J^*J (j-IJ 1 <j <i jll£j 
JLfli '. L*JJJL> CjJi- JL3 L$jl£ jJUj tiJjJtlJLl J4p.^JI *j^>JI liil 3 (jfcJjJ 4 1< iti a 
(J j a ~»o (_^-ijjI^S)> >Jt* r.n"i jL^_>JI lLU j (jja 3jl J-col ((^jj'miiLS)) 4-S>_iu O sals 
( _ 7 lll i4_J9l_LaJI 4^aj| tlo? JuSa . (JjI j n i l L JfcJjj (^JJ ^Lj-*"^ V SjjJoJua «4_uljjk 
•jjjj 4 ^ j i~i CjLjj a J_C j£, <".rt ni ^j Y • * ) I tti t^ (^ LjJjj-i-JL^ CjjLuaf 
.J^^iJLl SILUiJ 4jj£ 4j»^J £_La j^JJ ."unlS'tl *L^£JI 

(JJfl>Jj (JJL> ""'' '"^J • JO^J-11 CjLlujjjJ! (_yi£. *Uiifr j iA~i a\ V jj^SLJLl elaLiaJl 

ttUoJI oIjlJj^ ^ U^ij (+) gJl^LL- oVT oVL^a (> 4J5LL Vl^a? LJU. 

(jja 4_* uilj ^ <*j i — "J 'UJ i/">a-jJl 4_2_jL_3 O^ulSJlj OLAUll iJ&$ i4_5LLaJI 

4lUaJI ^ej aLjoVLa ijl i^'i^Lj -fjjll JyJj^II jj «"i i " (_^lJI ojLtl^JI CjljjJalll 

jjk Jj iSj^ ni a 4 jln" ^1 (ji 4jjL>JI CjIjj t-i*ilt Lj>-Lij ^jjijJ 4_j-5>Idl J^jtl,\ 

. 4^LLaJl ^^s a-u^it-i >jS-ax!l /-^ LaLaJ ■=* nn-V ^ 4 ^ w ut 4jc_uj 

<jt (_^ liLi V La^ K_iLtcMJ S^ila LaLjj^j < _ = ^HJ 1 Cj|ji"*ll jjl 4^ liii V Lava 
J^SLJll i^LLaJl jjf tjle. j^lj Jjjj ^1 JL>-jj Jjfc (jSJ i4_l5_l2l>. L^*3J3 ( _ ;r jJI |£jJi]| 
*l^ ,^a j/i<11 jjV ">jj+i La 4J LlA i.4SlA*JI jl J^JJLl j* 'ijMJaJ'^l (^ic > ( l Ajj 
KjaLLaJI (^S j^j ■(jJj^aXu, Sjjjj J^jj ^1 CjISjjJ.I) f-LJ^ m .. ^ISj^ej :Sterling engines (*) 

p jh ill jj if Jjpa ^ ti!>^>J.Li J . ^i "n v^jj '.(a-cij cull iUi iff lj^jj) 5-al Jux -.Flywheel (**) 

.(0^ j >Hil _ l11j->JLI 4£.^_lji 




£j£, {iljrf.Lj i<Jj-3 jjjs j^SLlII iJsUaJl (2^1 IjJt-o-uiJ «J (4^j| J.4,"i-»«U jjjs (—iLjSLJI I JUfc 

jLa.3 nJLft. (_$I (j^J . 4_uiL>J! A^JjJja d ^J ' •»- ^2 JaJSolJ Lj^Li. A^jjJ (JjSIj jj] 

iaLc. 4jLs bfc^ «i r <tixl J^_«j(i (jjSo Lxjjj '•(J'jl)-' fcD - "" ^L*^^' '-*-* (I)' ' " ' .' **J 

. CjjJU ^l^fl (jit JJtJ J-«^l 'Lj^-J SjI^JLLj j « nrj (jl£ (_g JJI (jjxujjj l(jnn 

tjjijj < jl j_iK (jlj j! iljj-c- j j^-" J-" 5 ^Wj oj^jJI IjJ <-djS? iLujj J>Sl 
jj ^yJLLaj^j ( _ 7 jj/Llui jjfcj ilj>c- -Sji>l-Jl o^> • !■£*£ diit ViH LSIjj (jlf> L*£ ij^£L>XI 

^yjuLII 4-jJLSLa (jJJ jtj>JI J-CJJJ (ilLLJlj 2 Si. ~,tl CjL-kI.j nill jl\j± (_y3 ja_aj 
jjljj^SLi,a» 4£j_JuJ p (J * JJ * "' ^ ((J^**^' ^ * ■I. 1 '"' .' ', t * .' J i^" 1 o^ VO^W) (JfcH *' 
4 <i " g 1 1 4_ujjijVI CjLSj_uJ1 (j^a JiJLc jj^a <«£.Ju >"< m i nl3 4_cj-a_*^9 (^^Aj iiiixui 
iJjJLj jl Jjii'iinU 4_».jj9 (_yA dUj (jb » i" ii o Ijj-^ -AJLJ^J "fjj^ ^^J-^ j'i)-*-^ 
jj«ii*i11 jLxa 4_lL2jJ| eJLAj . (JjIihTlU l-il, I «" ml i_ajJ9p 4-C.Luo ^A jj£ul\\ 4JsUaJI» 
^jjjJLI JLjJjIJI J^l>>9 ->0*^ ifi! j£ S^LaieJl ^ L^jJJ J>ijJI jl_»-u<tj iJiiJL 
Jylj_lj ii-flJl yJI [ LulIaJ^J ^yfl] J« litL LiJjL-C. J^OJ (jjjJI <4_SUaJlj Sjlj_*JJ 
jTLa ( _ y cl a" -wVI (jlSLu^U 4 <iV in dil^.j^ r^i a ^ I ^ ■> <Q jL^*J ibiiui /.^ 4 i mil 
4^il«i all 4jliaJI 4_lti; jll^lml ( _ 7 ^ ^yfcjjl^j-ijij jjj L^lj '.« JjjJlij»j «jjjj_t (Jl . niS» 
4S^_ii Sjljl (_jjiL>JI 1 1 nj ij |_jjL-iJ' ^^ (J-4£. (_>>-j (Jj> ^JAJLfl Jajj-aj IjLAj . a J Vill 

. JlUI (_gj"i i ii a (jlc. Cil^^uJI {$j^± (j-*J i(«^E^JI 

i^jJI <j^>' u' c^j cr^ 1 'lP-IW I j^/'l «Ijj o^^ u'- 5 J>^» 6^ ^^J 

.4j>) A7\ "tl Ij3-C -Sj^ill e^^ 8 £>£■ b J ^ < rtl" irj (oj JUJ_>JI 4JL«jJ 4_L« ^jlill 
(J^L^. j^ nM,„i„iiMj-a (jL«-u 4 ij J a i l-i i nj i_fljJiJI iJL jJLli (_y3 4J^Lcl «La» 1 1 <i'^ 
<_i I i n i*t 4 ij,>tl jlj-uJ 4^>-l mil Sjj iiit.1 LgJ-3 CxjLS (jjJI f j i iii J I 4jL^j 4lUf 
ii j m^Ilj (j^>-J— $11 (ly 3 ^ J lil^JI 3jl "i mil i>JUb JjL3_«j >( jiV iiitl j_ ^J (jjj 
Lo-g-j-sej 4 1 j njj jjfc t_3^ILcl tj j ^ -»«ll (jLaSLIIj (Jj i t-»TI ^j^ iJ^SUI 4 i ~*-\ mtl 
(_^3 4jcjwLJ 4ji_il3j L»-AMi (jM^-jJI >^te-& Jiil .j^SLill iflliaiJ jjaiij CJ3>UI 

4^jji ^yAj .Real Energy « (J ».^ : tjl Jj>JI» I i n i iJj (j! J*-l ^ l5>*-' oVL*js 

iL^J Ij-S-jO (_>j/ji>ijl (_>^jJ jj-a 4 .jll ojub > V""i . j^SLJLI 4^UaJI ( _ r 5 4 m"^ <i 

t^SLaj V 1,1 j -w I—U3J.X. («_gj j»Jl2jj t(jljjl ar, 'ill CjIjI ii «1l ^jjt-io i ^1,1 g"i ui'j 




£iaaU«>5lhJI 

(_^aL>JI <_jjLd,l £-*J*-a J I i_£jL*l!l Jjjj-uJI u^a JjjSLta IjJ^a « •*'< Li£,j» • A • ~*j 
Liilj (j^a 4 n ill 3l_C J_a J-J^|J (j^ai-jl tLJsLLjLj r«£jjjjujij '((j ' *-l^ Jj-Sj) .{&-i 

.«3'\ j .Ml L&^a_j3 ^pJI 

l^jjst | j j , „ lLILLa (j£J i JlAIj JSLi 4 «■»■ mi a a^Uk JUrVl JLvj 3 , „l n ^j 
iJj-tS CjL£j_cuJ Sj j °i *? Jlj_al diljj 1 1 ij'"l :3jdl a JlA jjj-£-lU aJaLtaJLi (jLaj^U 
(jj^jJ. a VI 4^j_!iJI <j-Aj i(((^l (^j (^j)> J1j4 _ I $ j a r Ij (_>ii»JJ '. L^Ij^*- J mi "i ->.ri 
4ja>l <\ r dil i ii inj-a (_j-A3 — ('JJLj lLLj^ *i\ II j-lS^Lsdj lOJajJuj 4 it.X <it £jj ■ ■■ > \l 

(jj <ii^ a <«-tf-£ oJLH*"^' ^— ' •' -(«jJ— SJI ALia-ill i^c pLajJLi L_aL«j 2 i ~ 3 « 

((^ (_jj 4j|» 4_£j_^i (_p— a i4jJl_(12_jj , I 4_J3LLaJI JL-Jaj ijlil J ..%X jj "J ,u ~ " 
ijJl* JSLj I «i If Ojj " i ii Jjj iV-ij ->•! JiJsj .4_i£jj_jaVl «(_^l (_y>-»J 4j^ nijj mil 
I <j i ii A i ) «4jaLLaJI Ll».jJjj£j» i-iln" ml iY • • \ j Y* • • ^j^oLlII w ^» '3U.V.VI 
Sjljjj i i^it i l l Jjjja (jJjSlI jl n""i , uV1 i-djjj Cn'qjjl i *• ■ j^- 'igjl oVuiil f-LLai^ 
pi Ifinll lj-4 (jl (_," *v .4 iinnViii 4jj I <i i " nil (JJJI i i<-> 7-^Jaj <aL*JI ' 'I ""Ov| 
, JuaVI SJjjJo Sjtnill pljjl (jjj-a-!u_uJ,l r«l*JJ (jl (_Ll3 4jjLuaJLl icLiil (jisjju 

t^jjj jl a *i" ...Li 3-fljL>JLl j^JI jlJajJVI jjLa .4 a.i .Ml «juk (jx («-c.j-II <_yl^j 

aLjVI (_ji Jukj_i La «_a }l_AJ-a L^jLij 4jL1jj aJsllaJI Ll^jJjJSj ^ya Jlj_aVl 
.(((jJ Jul ^jJ 4j}» 4^jji jl£i>.| jLi^Jl cJj j^jJI CjVLlojVI SjjjJ ^jVI 
OJL> ' ^**J ""-^ I fl J 1 h ' a J 4_SLLaJI 4-cLLu9 (j|» 'i^\ (JJ-i-ujjLi CjJIj 1-1 AJ,Jj 

(jjilill (jl ^1 j j mijj . «3 j niLi/VI A^jLJsl^lfll ^ ^_jSLil!l SjLcV 4jL^I!I ^ 

(jjijjj i4Ji.l — lJI ol al o -hIIj 4 a- 1" 1, 1 iJIiLijj uJLu (jj i " j * lAP^ »^l 

islj^SLJlj JaS^aJI jjx iial CjljljLa] ^J^-° UJ- J ^J^ (_>-u LlJ I » ^ •i"ilj'ij^*<<tVl^i 
4^^j>JLI 4^LLaJlj i3*LuoVlj ii>.ljj| (J!La tL^j (3jJJ-°J 4JjaT 2«l t-.lt CjLaJL>- Jj 
LaJIjjjj (lA-°j 4_»loi i"i umI a_L4 4\jjLLaJI CjLaJLi-J . i * 1 1 aj I » 1 1 Jjljjj i Jjj_jlllj 
aj Jj_usl (_>J-3 (j^a (j ii T T) 1 4 j *nr "i 1 1 4 j i j 1 1 iJliLajL^v ,jJt> Jj i3ju>-lj 4la..-w 
^g j i i i 1 1 » j m-< " ii "i VI i- i .-fci kJj^jJI Jjj-«JJ -o^-*-!! I'> flt L^JjJLjjijj LajL_<5uI 
I fljlr Jj mlj^SJIj -J^jJI Jj-a » I ml J^Vl 3jj i^ <Jli>LoL»J,l ,^2. iiSjiu'^LlIII 
CjIjj JlJ3j . «9_J3LL=JI CjLsjLJtj 4 nU"U ,_L»-Vl iLjJo jj_2jl!I Ji *■'<! JLloj (jl 
(J-jLjJI (j-2 jjJj (jij aJ (jyxJI (JiljdLfl 'JJ (jt^ll (jJS 3j)C*i ill JLo^.Vl r-JLaj 
(^jdl ii_alSiJLl a-flLLaJI CjL-ajL^ jj^o ^ajjl <A1 j (jVl A Ju_5j .oljjljSLJL. VI 




i«(_yj j_yj 4jI» (_pj» iCjL> ttl J-J-p CjJlS (_ 7 -l!l CjLSj— iiJI Lot .(jj-ui^ju ajj i«Vi 
«J3jJ ^£LlII 4jsLLa]| oLlaie^o ^j 4 j in Mb j_t>.LaJt CjIjI jtt; LJLv j^jw'"! 
J« nib SLutjliaJI Sjkill CjI j CjL£j_£JI CjIju Jl3j .1 'llfl' < ,.t.l JjfcL£ <^£. <x_4Jl)I 
CjIuL>.j (jjo CjIj mi f tj-u Luj^jSLII JaJjJI I <j i *> <| j i((j^)£Ll o oKj i"i» jjjJaj ^ 
jJt^>- i-iilj (jjSliiu .4_uIjjJi oUaJjjj a? JijJbjl! Li^Li. i-dJj OJK *L)_^i .41LLJ! 

J ■ *"• ■■ n ( _ ? i «4JaL^JI Cjj^IjV)) 4.li.uj1Li (_y/Luual 

(_,JJ OJJJ41 t^-ij-i i-«-» i^JjlaoJIj i- iir ill CjVLac^a ^^fl 4_c.jl m~it,l CjIjjU'II 
JLJaj . 4_jjLjc_jJI Jjj .U"ti 4__jijl_S ^jja c.lU.5 tl i_j^_2jj i_a_JlSJjJI ^jiu^Ju 
dllji. gjl (J^Li. 5 «U-» It j^SLJLl J-J^jJI lLsLuI (jj» j-i'i^ i nj tl£i <~i<f-< ii Te-il 

w .^at) holy grail 5 m^i nil ^tSUI jj^o LJL*. I 3 i^> «t >_ 1^" ?nj <Sj_lj>.VI 

« aJT £>£. (JJiJ j « in (_yJJ Jj-usj-l! (^ (J 1 «i"o ^j «iU jAj : 4-cl ii^-ill (r j «tt-> 

4jJ_dijJt 4jaLLaJI .-■! t — - „ 4j J_*Lt_jj t^JJII j ■» mtl jj*j CjIj^LjSLU jVjJ 
4_JJ j, j, i°i "1 L-o J-Aj i4 nK'll t jisL_d_JtJl jLojl «_»j .^se—olLj J-o-jlj (_j-^' 
^ m^jLlJI .'H<j~ ... U 4j( JL». _J>£j-U 4lLL=JI ^j .^i",ii i4_JL>JI c2jL»>L>uV1 

.AjLfloit *JL«JI 

SjLfcl 1 11 a (^ Jj^LlU 4jaLL»JI Jjlj_uil J-^' u" " "*j ' ' " ^ '(J"-* - l^' Lr^J 
Oj J (j^ U^- 1 *^! L)Jt4^' ' *" *** 'J jW"° (ly J~-^' ^^Af '■ '''■! "* " 'cr- ^' aJL«JI 

jj^oil 4_aLLJI <jl_3 ^juk Ji-o (2>^L«f ^j .a_<_^LLll jjlaiJI ^Jst *Lij_^SLII 

^j^» ' LiJUs- - I *-~ ■ '^"^ . LjIJl*. \jL13. JaAju Jjji-I t2ji.> -r~ a 4^LLa Sj^^s ^^ 

£LL_£]| oL^i ^1 5_aL^)?L ^jjJI <«l;.tl Jl-« 3_JjjJI ol ' j <jH 

"J * * -~ 1. 1 < Jjm; q "1 U )) '"■' '-^^~ " JljLdLl i<Lj^ajS->JI j jr '**" ^ K«*t Ij (^j^sLiJI 
S JLX^J I J LiJj) « ia (JiLa (j I jJL ^ja <: |j_2_iil t Llj_^£J t (J j ir->jj (j.3 3 JLC; I molt 
I juk (jja ^j •*■ ^ (j;_}l_o-J! J in i^'l (_^ (J j ■>» ^ " .' ' fc ■ "** ; J ■ ■■ f-j—ijsj-^ _J-*j 

(^sli .aisu _jj^j.i a^Lku a ,, ,„;il. a ^ ^j_^ji a^isLaVi o! -vL^ 1 ^ 1 

■ -■I . ^ . tl jj^it i ^ UA-* ( _ y J[ 4 -wl_ >■ ^^ 4—^1 t-> 1 1 (Jl— m o ( _ r S i^LstLuaJtl 

3 <n, I iill ^j^xll lLHj (_Jjjia-jj (JT& j\j o" i nVl (_yl^- (J-«-»J (jr^JI 4 o -V ir^ll 




^taaJLTiiilhJI 

»LlaiII a£. Jj ^yTJI iljLtll j-lC. CjIJjJU CjLsjSLsJI t^-iJj (jl (jjjseiuaXI Jj^j 
4JI eiUll . 4_l>> jJ jJSjJ I jjjijjLSilj iwijh'f" tlj ".' ''J ""'* iS^J-^ <J^>- o- 4 r»5La]| 
ilsLajV 4^>-jJll 4aJUI CjLJl£.yij »i_4jljjiaj| (jisj-aJ i_3jj*_ijs j»Llii! (jSlaJ,! (j-* 
<L»-jJU jj£LJU 4_aLLaJI JjJaj (j}J-*J U' '3JL«-all J > fj 4 A jhill j-J-C. 4_flLLaJI 

ftLscJi » J»> (j,^ f — Atl i jIju < _ 7 aJI 4 oV iMI 4^UaJ1 olt-nr a (jja jjj£>J 
jJb icilt j (j^o !^_<j/2ij . LjjIjI « i i i (_yl-C <<4_lj^j^S>> L-at^ i>> (_gl ft^Ju V aJL«J1 
dJLA ^,313 il—ijjal (j^j d i *»■ ■ -** 4_<JL» CjLJLcLi , > j ii ~ i,n*i ' j'* I^_lj_S (jl 
CjLjV>JI ^ Laf S5; Mil j a <-£\j. iMI (jJi-alj (j-a ^ J ^ 4_JUI CiULcVI 
4JsLLaJI J^fljJ '"■! t-^~ * (jr o*J (_y3JI QUI '"'"' i "VI <J^L>- (j-a Cr*^ crtf-^ iSjuseill 
CjLJjJLj9 j ^ — "'"' JU9J . 4_jAj_jJ! <*'t i^t^~1l j-J»*l JL^a |3^lj-jJI (JJ" d 1_'i ' -*M 
ijJLjJL! ^J j j in (_yi^-J . J^SLJLI 4_J9LLaJI J_tis t4 u\ r Sjjjuajj I iXjl i_<_j|^_iJaJ1 
(_>^ajLJ j_yfl ' '*N fl~ ■ "*^" CjVjuJL 4_uI^j9 J-±C- C->Vj-«.a < tj'-^'t JoJsjJ! I_'N -- '<» 
Ijul lLulJ aJ _£>^A' 4_jsll»j| jl 3 mjSLtll J «lj -^tl ajufc <_yJ-*JJ .(jl.lMI 

j_uL*JU <_jLj-C. (_j-A (ji"r i i ^> I, I '- '^-^ j-jLjj (_yjJI 4_ul_jJI 4 t_ rt->JI 2 . S»tlj 
I d « i »j <_y3 4_j| ,_yJk j^SLJLl 4-^iUI t 4 «i gU Cjlj-- i ». t l (jrt-J (j-«-^ idJLj>.jJll 
(C^jj_^ ^JJ 4_al_i^oVLi - £j* ~ ~ ' " * J — .' ' -~j O'-? ^>IjJjJLI tiJ^JL r-l «\ mil 
4^i i"i (jJI (" j ~ "^ I "^- d>C- 4_L<ajl_flJI » bj <j K 1 1 x_u L 3^>^ 3 L>^ - cj'^'^ ~ ' " a 
4_u^p^Lt} fo'v-xl 4 ah'il I jufc > . \ li"j_g • L^-jJJ 4^>.Lsu IjJ^ju aJ I jl jjjjjlll 
L^J J ■ ** ' j-f-jl « a jl Tjl I » f-» J I ' • 1 1-~~ J 4 i^l t(jVt SJj^»-j_j4 (j-4J '4 j ^j 
4_jjlL»j j j"I ■ ■■ n I ^j, > 1 ^^'a JjJlJI (jja ^JjLLfl tciil j (4^-J ct^J •? J " ^^ 
(j-ij-lj iuLUJJ 4 ■» j" tj . L^JjJ 4^LLaJt )i_jj^j CjIS j i~i (j\j CjLlajl^jJI aSj>u 
(JjLa JJX x^a IjJ^al «"n (jl jj^-lII 4_^LiaJI diljL3-j (jr £LJLsj (_yuLuo» (_3-l^ 
x_uj ftlj-" <j^ (3^1 4 Mi^LLa Ijjljl LaiS i LJI j "»-1 4a^3jl t" U JicljJLlI (j-o 
(jU 4_iSLj^aVI J «l t^tt Sjljij (jc. jjLto (__, <i i iij ^j^Sj i_^IlcI Jl^j .4SL^JI 
(jX.1 in a Jol i -*-| 3i I j.l i°ii 4-lj j ml i« ji' ij 4 V in I^J I i-i i«->LlI,l i—iLse—ual 
i4-ji}< tuJl (ysj-^aJeJ 4^aj^UI lUjj kJI (^ 4_ill_jJLL) JJl^jJI (jrt--ajLaJI 




ijjwlOJ pig ;*6. jiLc>l - jjSjcJI fcSUJI 

(Jj-oj_j . I J ^ a >Ll\ i a aj_<jij . ■ t'.-. j( t4jaj| if> oil 4 ' j I~ " iUVlj^>.} (_>isj_aa 

(j-« LLjLmi J J-i£l Sjj i^-ii ^ o «,nj j_jjL«JII Jj j. i n i J <j) 4_J3LlaJI Sjljj «.lj i -t. 

. 4jj^^juo Ijjj»1 Jl»j 4 i n'M « nit 4j^L*JL1 <J1>Lj/jL«J.1 i '\\j 

4rtj"n1l ^L^SLII JJJJJ 4*vj mi ,jj .2oflll rfjlij'tl dll uinVill (j-a JUJuJI tlj^-V 
LuLul Jj^Juj SJaLUI Ci ilS 1 a J iff, .S^JLc (JiS Oa,a. i /-i tjjJ' 'r\fc^ 4 a,V V~ii»U 
i.i-rj il^-iiS' fi(j' f (jjjj-jj JjjJJI (j^l(j"""U (jJJ 4 a-V i^-i!t |_£oJl1I dlU"r a (j- 8 
3jJ_»_IiXlj lj j S »"t j-jJsVI CjL2_3Jl1II *-a (Jjal.t "II I g i^ <ij ( ■ . . l . - jej LAj-jjlaj 
CjLj^jJI Ur JS Luaj i^> -vj _ Jjlj-uiVt J)-a JUJ_*Jl (.j-a-^ ttiili *_aj .tljL*L>o^| 
CllSLi-ii (jltuit, 4_i£l£JI a_JU| jiljj^vjl ,ojJl23 ^yS (jjjrul ji nil JjjtS - 5,1-r "il,| 
Cil _L*raj-jJI ,JL^_o ^^3 i— > I jj t-»~ 1 1 >. i,«,l~ ijjj . ililjl «"<" i nVl oJLA ,'\ j A i~ 1 *jj_»Ji]| 
3juju>- LSjls I fl <i_Q ri"n ijj^SLJ,! 4J9llaJI (jrt^LaJ (_yJS \ jtm nj IjjJ (JLiLuj^jSLIVIj 
(jj-^-1 " ■>-_! j^-alaiU (jSU .4 ill" ^U 4_uIjj_^SUI 3 ^ U. . V 1 (j^j JeLjjJJ djj^jia j-J^I 
&Lse_i? * j n-»- ,_3 4_aLLx!l «_jjjfJ CjIs i i"m £f *■ ^>-»-"' I (JuK.miU »jt <" "t ^jJ 2i| 

(Jjj^sjj ^ i ii-u i n j,^^ iCiVI nVJalj joS-v-TiIIj S^LlSJI iJiiLjjfcjajj (jJjj (ji^ («JL»JI 

. diuliL ( (;;r J>fiS') jU>- i^| 
t Lj^SLJI Jj^Jj (j ii j ii" (j-A\ <4ji jJI 4_u^SL!l jjj/LxiJl 5jfl -k| j I mi'i'iI ^)1 LaS* 
iillJ jj Liflj 4 ijl ," /i 3jj^a_i f Ijij fl^N jl « ■ -I i-i in.->Oj (j-a—ti-sJI (j-ajJl (_yfl 
jJia ^(^jjLi J.a ?>.l JjLacJj .Jj < C-i, 1. 1 4^LlaJt ttj tojJi <^& LfcjjjLi JlcI ih"i_i^ 



^ \jl-o$ Ijlia? J!Laj tf ju» (jj/LjJaJI 5j^j>-f (jL i JL>J,I I ju4> (^ J-J-ii< 
cLj^SJI 4 A l<* jjjLjjJ)) :J>2ja iV a! ju'Cj.U iaUaJL 4 ii U" a C< ilS hIjjji 'l-^ilj 
« 1 M 1 ", ^ If SjLasJI cJuo^aJI CjI j i i. a) (Jr 2 I ^"tV-Lt.a (_ y L«il M^J i<_tiiaJI i_u^a, 
t^SLig'iinl.1 i 'If I (jls ii^Ui juaj . LfcL^ajSl elj^JI i ft^J^" *>#?■' (Jj« i"i" ■ " ' * ' ij) 

IAJ_J| (J^Li. jl t m^fl OJjLjJ I jLfl '.aj_lJI iJllLcLu iJI>l3 4 mill J t mil (JIOJ^J^ 

1 1*> i iijJLa jjj» (J^? ^^° '^JD 1 -^' L - ''^-^ ij^-^*" (a-fiJ^I (j"" i'1 QSl <4~" "VI (j^ii ^j-*^ 

.««Lij^SLII i_ajJlS^ 
' "J j ■*" (j iu 1 4JSJ idUj—^Sjl jl « i ill (JjLjj jjja jjj/LLII (j^»«j j .' J-^j 
(jj» JL; JljJI jjJJ 4_flLti»VL : i 1 1 Jo^ji^j (jVi'iMilj (_p-a CjbVj_3 : LjsLaj l~JJ>< 
,jj<Ll2J1 (jy^a i-j^jua aL* ViiiiLj iljlla "i?lj^al (JjloJlj Cjj-Sj '^-i^JDJ^' (Jj-^JI 




gjOTll 



&SUJI 



jXLaJJLl (j£. 4_JLa_2_>JI ,_3 L_«L«J 4_oJu-3e-^a '**• ■ ■■ ^t 4 injl_a.ll 4JL&J i^Sjul 
iOLAJI tj^LuaJu (jjj-ll (jj'vl g" iiitLfl !4j fl'LgJI CjUISJ.1 j j t 1 1 1 " t (j ti/i i i i 1 ,1 
. 3j j 1 1 ^-> Sj^Lc (JjLSjo CijL-iJI j « i ii 11 4_iax^» 'JLHJi u' (" <3 ' "-' '(Iff 'mi l J-"* 
(J^-^9 (jri^- (jJ-2-flljJ (*4-^ Lajo f (_)^1 4-£jju uj^C- Q J) I ' <~ > T . < "> ll)JL>-*- *' La' 
oJl^J (jSLaJJ . SjjjJt CjtjJiil (J^L>. l_^j^ ( n^llS^l!! fH^ LoJlJ£. (jyicl jl « m l 
^j-^j ■ -■« ^ ' 4jJL_»j j j< A ~ It | j j ->. |j_flL>. (jj'v 1g " intl jJUj (jl 4 ii n i^»1l 

(jjjjLlII (j^LlJI <jl L^sjI ^LIJ ltWj -^Lkll 4_JL«-3j S^Ml ^^ aiVil^U 
t^lc *Lu <4_aLLxII j-jjj *'j— " <* <8 '** "J ^Aj— -"^W "^ — *^' d)j ^ 1* *j ch?-*-" 
^ t - ^ j La *j j ; ^ *jj* '^v ^ .' '*■'.' L*^ 9 'iJi)-^^J frLij (j^li jl « ml (jru iJjIjJL! 
(jl jjk VLa-L>-t i-jjJaVlj -rkj-JI f> a ' "^ o-^ UWjl- 1 " 3 ^ I "''""* jl T * i t l 
,-.1 t-.-^l 1 l ^y i CjIj_jji_c »^a Jjjjj (jjl «"n tj^S jtl tLsLlaD 4 j Sjll ro^JI In**- a 
4jjUJ! '"-j;M 4jj Ja.1 ^ <J1jIjLl1>.VI Oiljj LJT .>j) rti i ii uJlj^-Vl 4 flj.li^tl 

. ia-aa^l LjJL»C? 4jjlj-4J LjaLOa »Lul 

jLkjpU 3 , ■» j "a j^SLjU 2«IUIt ^ I ~ i ii 'l iOlfljjJ.1 oJJt fc Lj » - > cAjjt I Mi 

3<; At I ^ A - J>" jji^ , JL>. (_£? (_,!£. i4jL$i]l (^ i^I! j (jp-^*J jJ cP-^«- • LhH*"' 

L^J ijiuaVl ^jtx;tt ^j^Lc ^^lc.) jj£i,U 4J3ILJI o-iA^J (jf tdJj .3UI Hi m lj^la> 

. I J t-»" (J*<J (jl (j-C \-us^C i4_jJL»Jt 4^1 Mitt (_yipJ (jl 7*^>-JJ (l),?-^- 5 ! j*W' L7^ 
3j_ual3j 4jjJj 4^ 1 mi tl (JjSj La Ij-JJ^ ttfj jii fit! (jljiJI (_yis iJLsJI 4 tj iU)j 
t jt. -^.j La J-Aj '.5Jj ^ mi j I (jIt o (J^i (j' d^y ^-^JLS^' 4^LtaJI (jl 4_».jJ ^l 
r t 'j J^ tt r-\JHi i-iji -w i4 jiitt (jljiJI (_y«-3 'JL>- (_jl (_yicj .((^j-oja)) Lt3.jJ»jS!j 

^J Lul*. j 1 n 1 11 jj^.j.U 41LUI (jl jjk JL»I^>U <_ij^S?La < Lj^ u^LJI J£U 

'^ "tlj ^ vl ■» " aVI (jji>JI » } 1 ^"i 4 ij t- <jtl 4j^jJI a Il4j .4 ^j Mit l j_ja <_ i , i , -v . 
4Jjj^oj 2 5 Ml J^alj^. jj-«J (jl 4 ^1 \n\\ fj}jJ J^-" f S " T*' 7H-" ' ""'J ** " 'J-^** 
4<, Alt ^1 (jLaJj (j? JLcj^l ^IjJ^il ^^ b**i >*<1 ^J -l5>^^l Ji— I' 

2_flUaiJ '-tlU— ^ (2, Mii" (jl (5i1j-*l! (jSL»J9 i4jLLu^.VI 2JaLLJI C7 l£. Jji^t-U 
Jiiil I'ltCjA ^ ijj-U-jJI tjJ£L Jj^. i_aLaIIMJ (jj<l^" mil (jji i_ijiILi j>SjJ.I 

. jc^j 4-i^dL>JI jcjjolJIj 

^jltj at ; l;il jl .,„Vl 4S_p- (^Luit (jk. (n|j..iVl jj^l^iuj o5*±n jjJJI jj^jjLiJ.1 : Day traders (*) 




i»L«.Vlj JKjiVl £-j-»-»- 6-° 5 jl-»y oj-i^JI .-.lU-^t l rtj"i.,i°i ;il>LajJI 

i5lo go 3 Al<~ (JfL«j ^JL^JI (Jlil t>"t) uX? .4 j <MjtMl Lfejl or I 4jLgj (_,"!->■ 
J_i i mi" I 4 j hi «LjJI ' ^tlC'tl jjLfl i(Ja-iJLj 4 fl J rtll f j-3JLa (jjSLj La Ij-Ljij 
jjjj 4J? i. 1 1 r .i jjfc tiJLJjj . ~ljL«JJ a ''"«»'« ULJ^ "^ 4_tlL>JI |_£j-2JI <-— il 1->t « 

(_," ■>■ <!■»■ <i tLj jl JLj (jjJI 4 j\ij oVI |_gj "itl iJliLlaje — a j_4J^j (jl ^jwjJLI 

t4_txj-jJI L^iiJljJs <_yfl 3jj^>-jll iTjIjjlIII 4_o^£L»JI ..I m"i ^"i jw jl < LajI j (jil 
.4_fl_tla_lJI ^_t£.j 4<iV iMl 4 <i_)i> (ill cTjlln-sl.l aJuk Jj^a frLa-iJ x_c_cuJ (j-^'j 
(_>ujJ J; *■"■ ■■■ tl (jLfl ixlxi JL3 *■ 'j iri -i.Vt j»>LcJI <LcLo -w (jf f»£.J (_,Ic-J 

j j i" i^<jl£ SjLiC <j-Aj jSjIjVI Sjlj^JI 4jjjjJI <*'! t---t I j»L«! (JjolSLlLi 1 olfcio 
4jjjiJI ,_£a_~JI cjllaa^a ob.al <r-i"i q| <j| .^^UsUI ^ya Oxymoron 4 ■ ;-» 4L"La 
ijjSLj V jl3 J«rttLj 4^cuL2JI >jij1U-s1I 3^-^-! 6^ 'tiL)-*- ^'^ j-i^ Sjujl^JI 
^j j^t mi*) ljjj»l <"i«\a (_y"JI "Loj-alaJI iLoIjjkJI (j! acj (_yic-J •°J3' x i Ijj-" 
4jj_)_~lII 4jjISLII (j-a I *< j mi Ij^JLtjj /«J jj\^L>JI 4j«jjJI i~j}t_cLaJ,l (_,!« i"ii (jl 
9 i _l-"_o '"'N 7- "■ (j^SiiLaJ f\ 6 j 1 r T (jl— 3 « ^ ^V^ aLc. Ci « *lj Lr-*^' '*■ ' 6 *^ 

."ba^L-JI 

j ni*j Jj5LJ,l 4_~sLLaJ1 Jj_*_to ^ g "i < j J_~S iJLx (_gl jjJ-C iCjJSjJI J_J>«J 
4jjjjLjSL)_S CjIjK" a.1 jj^a l^JjoJtlb \(j i nii'i »Lj^g < v tl Cil\i mi JjJLcuJ 4^j^1s 
Jl1^_« ^1 CiLa^l «U LljvjJjjSj (Jjj ljJL3 i ?ii>->1 . 4_tl3lj3awajJ ^Ij-"' Cr^i 
^^Vl '"■! U^l I "LiloLit^a ( _ y l£-J 4 , .. A'» "Ljjal^a ( _ y l£. IjjLs (jjSj i nj ijM^SLija 
,Jj ./"il^j .*■ »tl 4jj *^ .' "*"' ' " " L^JLp' c-jIjt i <->T (_fl^ mi" i iijj . 4^Li miILj 4Jjj^jJLI 
1 i j a i _y3JL+l t j ■'-> * ■ 3 1 ■ » "i 1 1 "LcjJjJLI Jj-SLlU 4^LlaJI CjIjljs-j jj-a iCjUlM 
I v'" d^a-i_jJt iTjIjj <j-a ^ j ^ S^jj *i^ '(^H J^-'n.j 1 1 CjI^j i*iitl axuL (_3j_*j 
iiLstjl ' j » i ' a . Lajj&j^a ^Lal L^K i"i 1 njl 4 a-l-V, - ! i .it I L)ja>jJj \\i \ I J . ((jj ij ( 
V^^u jjt-i ("LiSUaJI 2^ I ■ .^i ~U.^L>. 4 _i "t.?fcj 4 mi i uj^a J-4J i4_u^SLII 4^LLaJ! 



jj^j .^l^VL Sjjl^LI cjUIj ji.1I 4jLa*j 4_lul« S_Jjj a . fc. •■ « ij.n^^l ^^LuJI tGreenpeace (*) 




■ ift-all 



iSUJI 



jl Qy (_£Z Jflmll Jjj^sjjJLj 7r o hm hi (_£JJI i5j_JLc<aJI CjL>JL*JLI (jit Ijl»j 



(jic 3_SLLaJLj S^_>-LiM (jlj i »l jj In" " i n i4_J3LIaJI J}Ij_ujI j^_so *-aj 
a^jJj^-jS jLjJLi-l ^^3 Jj^Jl UJ-L) li i II UJ^Ifl "' "■ U i f ll~i n j ni j iCaJ^JLi >l 
.«4_j_aIsI^_j_3VI Jpslj-U»jj jfo (jjl-j—ieJij (_)j<Ll]l ^Juj <jl yj-a. i4_al Vill 

,-.! U-^l Sjj-aJJLl 4_iJL*_aJI ^-oj cjL^-uJI aJL^J jj^SLJLl d>Kj mi It 7rj" mj 
I j"lj ' * » j n -x" (J^L>- (jjo ("i j i ii "i^l (_ 7 ^II (jj i ii 1 1 SjJs u j_^SLJLl dJaUaJI 

(jj9 j I <4-ojLSJI Jpilj^l £-* (_>"^LxxJLj Celt i°ii sl_$-i-uj . a— «^l^jJU SjJljJjJLJ! 
u((_yj (_yj 4j|» <LSj_<i < _ 1 111 ^> n_gjij"i i ii 4 j iXlj.13 >1 JpJIjJU ^-J 1 -* (jLa 1 1 ^ 1 1 3. 
^J i^LL^yLi ijjaf S^iljiMi"! oLLiJa t^lUilLj u^\ 2L5j a_^jj» >9l>3 ^J 
iu) ,JL>JI l_«_£a . «^M »i -wl ,J_«_*JI (j i ii -»iJj i4_i_1_j_jJI l_gjl^_uLj ^jnj lii") 

3X. Mit ^1 n ml! 3_«j}UI L^-jJ^&ill jjlaj g^l ioL^UI o^ <c*jpJ)M 

- ■'-»"' jjlj _ 4_i£JlJI Jj^jb-jJIj t jj/l J 3|| ilil An *} al j ii lb »Ljj <j^ll JJJJJ 

»■'' jt Air Traffic Controller (ATC) «6J> j Utl 4_^>^>- i_J3l^_«» \ s •" "*' 

*j j ■ — ■ dJaUoJI 4_cLulo j_yi j_j_j_i_lll J_a_><j (jf j^£LlU 4_alt-il 1 (j£L«Jj 
^ 4—tJ.LiiJI ■-■VI . ViVI iLcLijuo CjjLloI ^ylll Sjjill Jj-« LaLci i4_jSLijLaljJ 
£j itlj <_ajl_^JI 4_^_<i jK",,-»»l jl j jil J-u <(jjj mi «tl jj^_i3JI >-Zji j < j iLa-i 

c*jl^ (_,!]! i Jj^a lSj-^* o-« 3 Minnt,! 4<ij,> 7i\\ iiSlitl ^ju AT&T ijSLj^Vl 

■ *j\~ ^-" jjjj (^L> Lo3La iiUTl^j jj! » jt-i" n't <_*JLjT (_j-*j i(( (J^ ^°" r*W' lt^ i^-S>^ 
,3 ,„ «1 ;tlj , t ^ ,„ A\ jlijjVj (_^j_fl jjj .(Sjj) inVl j_4 (j^ill iJUk j»b La 
ciiti (jJJ 3 j A*l jll ^^ujoVI CjIjI5>" -»■! cJj^>. (_^J-JI ijL_jJi_i.V|j i( _ 7 _iisj_aJ|j 
.Jjl-oJLj j»J-;J-II LajIjT j-qIHJ '(»>t^' Lj^I^J (^1 4 _ii rt'itl 4_JLjl!I (_gjlj i^itl 
t£$jui fj\ '"'Vt .->"VI Jijs L^JiLa tLaLu 4 oga ^Lj^-^SLIli iiillj ^j ^Lua^tj 

ijVjj jj^-Jj T • • (jjs >i£f i g"i aj'i jijj ^i\ i Lfcjuvj ISLji^oI ^ sL^SLII 
i_^jJLl 2Jjjii 3 j A'lj II cjVLuajVlj 3_)jLiJ( cJul^^il L^j^LJLa jji^j^i ( _ 7 ^J 

■ ~'^ i"~ ■ ■■' i(«JL«JI cL%j| Js t _ 3 -is '.ijii jI i«^>"i j I jjo 4JjL«J.I j n ~m n"j .<u^l» 

/-ill J^-ll CiKi miJ 3alt-.ll CjIUt a «LLi (^ 2JjUo j-ILj-a sLj^SJI iJlil^j-ui 




ijC^JkULpj |ol? :6>oiL?l-gj&asJlftj)llJI 

.4j<j it-> CjIjISLTq.1 Ifl'ra (J*? 1 ^ liUi (jLj (-1 irtLU.1 i_il -r irtl jj^a j. Avll JjLaj 
JjL_»o CijLS (_^j1I <_£jL$JI CiiLSj—LJi i"t.V twj I <i 1 1 o *3 <^-jo2fl 4_2_j_2_». u&J 
.31(j in i_aljukl j_yJJ U^Jj^^o (_^ it-»rt*°l L^jIjj i I j nj J ii '«, il g in n't 4 -y _> JL> 
ljj-aj Jlj3 itLiLSL—JoJI » j o -w (Jj-^o I fl It a i4JsLLaJI O I \ i n. (jl e^-J Lr^3 
.i_dJj£ l>"^ 4JLu*J La T'tjJj (jl je-tisl^II (j^S i4_i«-uia Cjljl5>Tr,->.l 
<AAy*3c-a tlltjliblj Ciljlayr i nl ^J CjVL-ajV! (JL*j» ^ 4 i n'^lLUI Jj-i^J |_£-il 
aLs! JL>JLl (j;j^jJ,l ft'C-rlll jtxnif JuSj .^^^Japl jLuolSVI tLSuJ ^ JLcLui La-a 
' ' '"*".' j'Q^ c^ L^J- 3 ^ <^<J^ (^^' 4J9L^JL| jlAJ Laji i4£,j^U ClLu2jJtj CjISLujJI 
SjjliaJl SjJill faj jt-n m^a • ( _P^>- (_^jL«JI 1*11(3" '"W Lr^l (J^ ^-i^j'-*^' J$Jl>JI ^J 
Hjj-&1\ Ja_all| £j\Sj-L (_,",-». I <j j '"l Laj) tLalUll 4-C.lii.-. Lljjj <_£ c^-^ d ■ " *' 
r i i*Vi (jl K3-^JLi (jjaj .f^Ltll J i/-i nil tc^uoj) j i ii LoO t«L£.l i i<~i II ajufe CjIj^laLuJ 
<<ln i n't I *-a fj^ll JuIjlJI aIjJcluoV 3j_uloJI 4-te-uill ^ Slilitt 4jsLL»Jt i^pjj 
Jp-a i4jj n"ilu 4_<*oL>Jlj 4ja_u3j_aJI CjLiiilJI liUj (Jjl^JLi ,oJLl!I *cJL« (_JJJI <£jjAI 
4_alaJ?j iA jlrLfllll ilajLjijJIj i4j in V i°iill ^Ja_u_«SLJI aj (j ->- 1 j i4joJL»JI i_aj|_j^J! 

^1% 4 j i nliJlLij .Napster j "< i.nlj Jla peer-to-peer systems <jl>J3VI y^j JjLljJI 

i f U~i<t t (Jill Lgj^l j. i a (jja 3jL)jL>- 4 ui'^Lua 4^>.|j"i i .i t4^_JaJLll ^j^.J 4 a V iri'l 
j^a^ i La fljj ioi » •» miIJ 4^v^IiJI I jui Jjjejj aI I jjj . ( ftVS'tfj j « ir»l Cjl j'iSj 
SjjSj t(j<^A^"i mill jJJSl Ijl < i nfj 3j^"i i a CjLajL>- ^Jb 4j»- ^"ill (j^a£j 0' T^J-^' 
- 1 (j i>> «tj id_SLkJI jj^a LajJ SjljIJ-HI 4_J.LiJ1 pi jlU" U 4_j_lJj ( _ ? Ll j i <,] 
jl tiilj (j'uu JL3 La (jLcj— uij .C*j>-J-J^l jl ni "i"tl {j-a «jlj _jJ_iJI CjLfljLal 

.^LJI (jJJ iLbUj ^jjsJI ^it-tLi ijjiui .S^LLaJI 

j-La (jJJ 4^liiJI j-ij-^J t^-iT J_S_3 il_aL«j L_j_«-llj VI \ a Ldjjjj-jj JLJ- 
CjLaJui. Cj1Sj_oi fljJI J jo->. Jl)^ Lo 1 4jjje"J I Jjj^ jLuS-l 4j^s- {J&Xq1jljA,\ 
(Jtjujijjj Cui^ 4x._a-aJe-a» (^^^ iCjIS^uiJI dJub j_^Jl>-J ' a ' j"^ . OjVmU 4SUaJI 
(j^a (jj-jJ-o 1 , jjtil S-oJajJI 4\2liaJlj liSUaJI 4_JLtfl j mi'i (^J ((S-LJjLtill 
(JN ^- 4_ilSLuJI '*■! ' i ^-1 'j CjLjJjL*J1JI £_yfl (jj '"■ J *J (iH- 1 ^' ^JJiJ-i^ (jK i ii 
/ojjiI J a -x"t (^J-Ilj 4 J **■ J>II J-i-^ 4-Cj) <\ -*,\.\ J^alj l<1J JlS . <La.iL3JI olj imll 




»in;»ll 



&5IUI 



7'ljJVI I." I J jTl (_yfl 1 4_1_%J J J-J-C rf I II I rlj^a jj^ftj • " f I J ■ '-> -- " 4-3-LiilLll *J \\ . ^ » 

3-yJ-a JjLLaj Cj[£jJm J£ (_y3 j}j_SLJ,l CjLLuj^jJIj i<SLLaJI Li^Li-j >4_i_um-uJI 
Sjl.il (jnl'v a u tiAj J-*J "Aj^JLp c^*-J' m «-j*T . 4-oUi]! diljli ntl J^Li. lLJjjjj_ij 
j^^ill r^j . :- A. 1 1 4^>-LijJ! SjjLj (jj» :^LjL3 4j£_>_<fu i-.l-».j -U r-j *m*3 i<tcj-9J>J.I 
<f jj-1.1 ' j tj *tlj .cLalj " Mill 4_aLLaJlj iiilt-i II 2 j ->- ^a SL^LlaJI 3jl.il jj_*J 
jj^><J *_^jj .((3j t-M mil jjjs dJjSLftJ (jr^- ,f ^d "' 'nil jl J ""'-I J o - « J (j I (jn i ^1 " i n 
Cjljjl ill ojufc (Jj-jO (j^a j-JjSDI ui-^ *(«-Jl— «J1 #LstJI y-J-a -v (j£ 5 "°|IU1I (J|j_ujI 

fju jJs (2jjU>JI cjIjLSJIjvVI Jlo ^ Lkjj^xj Ji^ t -' '.'* '^-' lt-^0 °j^~< .'W 

SjjjiLj j»>j->. (_jJJ <lj±j_Ia-i JjjSjja <L9Lla (Jjj^soj £yj ^S o Ti i nj ijJjuiJlj I <^„t jAi*i 





L 



<M*U\ <&WU *\^\ $ 



w^Jj) i\"i (Jii a SJljJ >. <bjl '--» " *l Sjl__>o 



fjl t o jL^-t ^jfc Vj ioVL^aj^l jf .oLajLdl 

ljufc (j_c « ( Jjjj--a (jj hi ^]» 4_£j_<ji SjljJ (jul-<- o 
^ 4-cl'i 1^ j_^l ^ a^LLJI <jj» :}LjlJa Jlj mil 
(_Pj3- <-lj "1 rt") (_gj_>.f 4_cLLlo (_^l JL>-JJ Vj iaJL*JI 

.« L^j <LJ jL2JLl (jj« 

(j 11 1 *y a » jJt-J3 .1 ii q I 4JLJ I j-a «*■■■■ jl tfjufcj 
JUJUill 4_i_clj 4-L_u* J— *J ^(^JlLiJI 3 alUtl 

<jt <3_Jal_IaJLi 4 rt It lJ.1 jjl uaJLI <>* 

(j-« S^'ntl (^ i^LLaJI <_^3 (jrlLoJI jl *i" mVI 

4-cl; .Ml ajufc (jt (jJj jljj^jIj^,.! ^na -jVa-a Ij-^ J2U 

^^.4 a_jal V\ II jj] (Jj !^ju>.a (flj«_»JLj j j "1*1 "}? 

(jl_3 ^jJLilLjJ i» fl " t- flit ^ -..I . ..*^l 'J Ajtl I ij «j o^>o (ttJ (j-aj .3 rl i .^tl 

4 j 1 11 «,LLi l_flo_ui 1*11 (<ii 2 ij-"\ ' ■■ » 1 " "- 1 .' 

« ' ' 11 fl" .n o U ,J^I jl ■ ■■■! 



t 1 - 



CjJSj (_,~~>r '"l • Igjlr 4_ul! 4jj_L<u 4J9ll»J! 4-C.I i ■<-> <U*jii Cjj\£ jJaJZ " '" ■ -N *J 

Ju^LlII fjl\ iSjujlc (3>Iaj iCjLu_jSL>JI (_,« ml i-dJjJ . j^inll cjLtLall l£Jj-jj q] 
j jr tijjllllj >4 jl r LaJI aJ_cj iSjIjVI *_j_i-u (Jjj Ij>j_2_£. ^jfc 4, *y j "r i 1 1 i'i'iLSj 

( _ 7 lc » -r i"ij t_£_$JL!l tfL>oVI IJlAj . 4 9 1-> ii " a Sjj_i^aj <jjj .5 aI Utl Jjlj ■ -1 jjj — " ■ 

> a ''■'*' f^ jLIaJ (jJ-c- 'Jj^>JI j-f-^ ^j^^'j t gJ^* ,'iiH ^.a^LiJIj .iM.nl o ~< U 

<JjVl Ji^iitl ^ 4jt^3jJLt c-il i mVl JSLtj . Jji ,>a X j'io 4j 4JaLLaJl 4_cliuo 

(jj«"(<l~lji n (jjjJI i(^S\g*iuiU d-»-l .^..* ^fl li l>Vl (jl ^J-aLj 4_><_>Ll!I 4 ni'"lLill (jLfl 

4jjI£L>.VI CjL£j_<iJlj (j^*jLM iiJLaJLlI (^Jl 3 j uii1L) I juk (jl^j I jLa (jSjj 

jl2 c? jJI 4jL^.VIj SaLjJo 5j " lit 4_JaLLaJl 2 /-l;.^. (jr Lt Ij; » o j <t> (jj JJI <L_JL>JLl 

(_£ j (^yicj . 4_iSL)^jaVl (_yul mCt 4j^?J <_y3 Lo (jlSLa ^^JS 3jjj>.jj> i I fl-~ I 1 ■ ■■ i_dj».LdJ 
U^ J"*» "x" J£ i« JUa-jJ! «j*j]'» 4j2j ,j-a 0JJJ3 (_$JJ| *_)^>JI i^ M lit, (jyi'-fl »(JL>- 
(Jii «« (^yA 4jVjJI flJ-^3 .(Jj til i ii U IJlA ^_^oji^-> iej LjjJl>. (j^Latit-o >laj ■ " j^-j 

(>ukL>ol ^yfl ^jILlII iSUaJI Ac\ )tr< <- r 'Jt>- ^^3 (j^ mi nil (j>i!l t>o '"■! j'-j « ■ ..~ tt 
4 l"i <ij (^JJIj iiSLLaJI jL>o (j-a j_3LLII JljJusJI (_)j^JI uL^jI 1 gi>ij tjjJjLtiij^a 

mJ^j$ 4 I "i <i i j^>-l uL>ijlj t(jVI L^jji^LflJ i"iilf t ^ylJl _ (jj!>yi ^i>-" Sjj)i^> J i >»<»? ■ 

<?"i« m LJlSLa oljij «in"1l J>U- jjL^ ^ -'(jj^jlj intl ^jlj ,jf J a" «" iTii*? (jj 
(_gjj| aoj/VI jJk Ijufc .iaLLaJI Jj^j *jk3"^ ,f ljt«-^ i4li»j a SjJJ^aJ JjLalJI ^yic 
l_bLS » tliij ^ya-lj-C. t3j>lo ^JfcJ iLJLj^JjJ SjL_>. (_yJ-t (JJ J l">«II (jK hi tl 4 ^IU| 

.Energy Dot.Bomb (*) 

l^^-a j i *i i"i 3_<Sjj_oV| LjJjj_iJLS SjVjj jjfliin 3 ;U: „ ;jj<jlj ,,,ll ^jlj i Silicon Valley (**) 




(jgoiljJI ftJUluJI BlaoXwl gl Qc^jtuSj fegply) ^a ogjJu j 

4IL3JU >xj f^^LMj-jJb (jl (jJaj jJa Zj—a (Jj V JjLa^JI j^j (j-oj . (2J^j-"_J-J-* 4;jJ 
iZ<JSj ^^ ^,'i-w. (jj,LlII (j-a Jjfi JJlc VI CjlfljJaJI (^ mi <n V 1- n">. iLa 4_iL fc ,a 
qj> Jj> A-> ij-aVl 4 " j" ->■ ^ n-dLiA (j^ .4j.iL*JI £j _, 1 nVl j»Ll ^ cljuill 
<K 1 mi f^JS q^\ ^j j A ", V ^ ^. j ;< t iLjLaJj 3 'i j ->• jij_»£JlLj (jJJJI i—jjI^-U ^liUj-a 
. 4JjjJU 1 U 1 nj ^ #lj^JI dri j^ 1,1 4-JjusjVI JjL-^-J^'j 4-^al*JI Jj^^iaJl (jjo 3, 1 " t a 
4 1 n ill JSLjJLj 4J3liiJl JjLJSJ Cr^ l£>-~"-' 4JLiJL>. jjjs J?l (jSj a! iS^-jjS ^jLl*-' (jyJSj 

• tjVI 4_Ac jJtp mJJJI 
J£ itjUJL>> LjljsV i_*jLSLa *_»jc-a «CmM» CuL£ jji-ui^-ufc 4-uJU) (jL£ jJljj jl 

.(jj^ A* 11 £jj sll l ^jjj cjIj Mt tn'ill j^-ljl (^ jLajjal ZjSJJs J5^>- ijo 1*1 1 4< i^-n 
^ 3^ 111 1 nil oL^j-i ^yJI ^^ySLjjLoljjJI jj < <MI ^1 iil! j ^ j-»-jj J^a-illj 

JU-jj V (j,J-llj k(_4jjiLJI»j kcOJI^jjobj i«CiJljMjj»J iw^yjcjjj)) JiLa '.4^LLaJI JL-c^a 
La^-j-^I (jL^ <(JL»JI 4_«_iaJajJ . CjLjLLj J-<iaJ (j-« _J^^ j^i- jl jj£. I ^ia JS j iia 
iJjLJ3\JI ^fl 3jL»-lj ' '!•>■" a^selslj 1 * II" <ii V (_ 7 ~JI ll< ij_i>y!" ^A^ - " Lj 'J~ a '*-'' t* 
CjL£j_iiJI (jjs <L£j_iUI tjlj j -».l JljJlA rLcjl ^ 1,, 1 j in "j (jL£ La.a _ tjj-jjjl Jj 
^ylLiJI u MmjJI j^^JLLj 4_i nmj-ll (J I jrt"iniVI 5JLlo (^ J->-_*J OJLSj .3j_iijuaJI 
i-i1Cj ,*:, ^j ,,<,» ^Ja (jj^jljJL ). i">-j3 S_~5^_a-c <CLa j iftQ^ijI)) ~L^_iiJ ^ V lill 
(jpJI dMjj .Ul " .-I 4_$j_iUI cLojjj j^Js 1 Y • • * ^LtJI (^Sj .«(«JL»JI (jj dJsLkJl 
.«(«JLtJI Cjl^j-i l$j-&» : (jr l! 4la>UI CJj-lju jLfli '#Ll»1! ^ai-Vl 
Ljjjlinllj <L^3 jJLd! ■■■1-^j/iUtl juJutllLi .Uj.-jtl Ja^JI Ijuk jj^SLc. Jul! 
"'« '*j^ ■ ■■ ^_^a_L>-))J »(((_$ J 1- 1 ijS)) (Jj» J^ (j iiAi'l (j^ SJjI^JI a-SuJIj n-iS^aejjJll 

(-i-ujiii ^JJI (^JLoJI ^,1^ }Lib AJJ o^ L*^ -ojlhjI 3£j-"5J oiH-iil 0^1^' 
j 10 1 n_o ^ L^_oi>Lfll ^yll ^jf (jJJI t4\£j_iJ! « t j(>j>- ij; 111 4Jt 4jL^LII (^ 
(j^^ i4^ Mill ijjuk jLi^Jl 2 j Aj^j i_jl_txjl i-i!jjLJ (j'i- "^ iJL>. mJI (jic-j Y* • ^ 

4_iIL_JI 4^Kil cilt ^yJJ L^Jj .^.j 3_j^_^j t_j| j ml (^3 ^hill j>«-aJ <j? («^II 
C*Jl_^ mPJI i3'_J-"^I Ji>- ?s --' 2-13-^1 ^>-J-i' ^^ ^ j-^ ("-3- 1 " ob - ^L-"^' 

. jjVi f LsJU ^ aspji jjVi ^j^jli 

2«l L-tl ~Lcl I ii-i 4_a5 cA^- SjLj^pja iL*jL*ja! aLjI ^& '"UJ^h!" ^^ .'~t r I 

jl_±£ (jjiil ,jJ ^.»"t-wl iJljjl»JI jL^~Js}U 3_±^.L<^aJll 2JajJLll Zj-*-L ^j 

(^,-La.JLJI 1 nm «11 4 "U a 4 ,„|-v. ^ 4_JLl_«JI 4.3LLJI l-jL^j-^ ur !jJ_< J i_A 




AUOAlJfcSUJI 

(j-o (ft^JSj) a ...l-»-tl ,>JL4 ^ (jj^jusL^JI 4.1 t *«i Ls p'~- "j .Brainstorming 

^jSja *Q fl ^ i*H° M^ 1 ^ clii j oS i i}_ud i4 <i j a m^Q ■ ^ At >~ ll ^Jb f^JL^^JI 

Ci^jJI (j^j • 3 .' k a '"'« <e> i-iiLlA d)L^ uj'ijj tII «mjV i±r m*si) i_a_3j LojlIc 

(jLS^ i*JL»JI ^^ 4^LLaJI Jjlj-i-ul (Jjjjhj (_,lc. Jjjiilt 4-JljJj Jjlj-i-uVI ^Jj_ao 
A " Oj ,Jal_i_b r* fl" ' k* **- N n (j^j^j_i 4jJl_iL5j ^j * ^Vl OlSj i*ill ^Luijj 
4jjJj 4 1*1 i ill «Lt».^jj (jjl>*"' f^ LJ^>- (jr* '»' „■<.' r" g i "jj^> 'bjjVLj Q^*. 1 ^' 
*_tuj < tir I i^i" Ju3 ((^j^JuJ)) 4-£_>_i!u (JLa ij-xlj O' J' .'"' f I cr^-J . «Lc. Ljj^aJ I 
(jl_£ (jl diL£^_iSJI mJJl^>-I ^yu^j <Lll_ui t(3Ji nJI > ii « II t^JL_a ( _ r l £ - •— '1^— * 

J» *'< i_3jjj/» :^IjLJ3 -i-i>3 UJ- 3 o-" iS* '■"' 'J.^ J JJ Si_dJJ ^j t-> ■*■ "i j (jl 4 « i u_^j 

jj^a al^aVt Cj^Jl3 Ljjfca i«4_y9jL2JI ^ mi < 1 1 CjIji i nil (J^Li. ^j-^A Oj-a dJJj 

. <Li_ajJI Jojj 

( j-~» ■ L^jj mij ^~ jl' i<Gj-cl ml eJJ-^J i^V (JL^ ' 4°ij,.ir». jjji ^ j""l (jl Juuj 
:jj^Ju 43jucl i ii a 4 jlr "-^OjJ -"tH-*"' tr^J -^ jfn .'II ij' J*^" -vb *"' ' "V ' 
Ljfll£ IIlSj ' " '_; ' *-» » LilJI ^Jj . «) Lulj^fljO jot i (jjjaJjeHi^ij Ijjli rft^Jl {^>- i(**J» 
lilt i ilJ (jla i I (j -».L>o pTjl (^ (jJ^Hii <! '-^>-^' (jr^ (l^Jjj i ii H jL-^ (j-° t T J >-^'r 1 

evangelical cult 3 t~t'A~ hmj^-JI < ^MjU tl m;jl»-I Joj^j tiijL jj.* n.ll mJj-^u 

^jJb .4 mi ii it L&JI 3X.JLI (_^lil «G.U Sc j ij_$V (jl^ .cLLIJl^ jjaVl (jl£ tLo Sjjj^jjj 
<£\_*i aoJUa (jLS t 1 mj i<L^jllaJl <>JUk Ji_i!u^a jJk (jLSj i<I(J|^-uVLj i fit ili'l)) 
(j-^j "i -^ U (jja 1J3I Miill 4_iJlJ 4_lS j 4-Cj-a-a^o Q>1"' <1JJ <4J pLuil 4J^Ixj (jj^Jjl 

.« |j-i^- jjajl Q^jjii ffljKj h-jIjmiII 
,jL^j .4 'm.i>->jJI 4^UoJI 4-C.I 'i 1^1 (^ (jj ' " ^ l£>-3 A? * "^ J-* «^>- ja ^'l > > (j*-^ 
(jjilj ' t~ S , .. /1 (_3-Aj i(j^l inS "1 (^ LaLc J^ ni f (J-j-3 (((jjjjjj)) 4_S_>— ii J^Lx_a 
1 Ui « U A. t (j<~jj t'h (j-ua >_iu (ju tLoJu^U 4-ge-i'i.i i4jjj_«JI (_aj|jiaJI (jja JjJ.tll 

njLSLo J^ (^^ ^L^SDIj (j« j_ it-ill jLiJI (J'.j-j-"' ^jl£ •(_)» j jVil' jLiJI 1. ^jlJI 

4jjl5v" -»-l ■"■! ^j ■* (J j ft (j-a jl Jj jl 4j»jI_i-3 CjL«Jj i"i"t I fl <i^-»ij LjoI iiijljul 

jlS^ iLjjo^SL*. Laiij^ij L^jjL^f li>.lj ^LuJI ^z (_|a£. mjjJI <m;V Lol .4jjo^£L»- 

Jj>-1 (jjo . t-» i iMI (_yLi ljukL>. J-aC I JJ '■ j j i "" i_3j_cu j_avoVI (jb 1 « i" ii a (jL^ 
j^S 5j t" jl '^'* |_£l (jja mJj— L^ill 3jl ii " i ii^U 4 i n <il JLCIJ ijl^-^" VI jJ)j^><j 



qlajLJI SjUlnaJI fiULuuil gl ^JjuSj fegplgo (_fl 09>*j! 

5.JLI.I CjIjJ^U Jo^-dJU 4-al > V" mlj (j f-» ->■ 1, 1 (jr^a J •»• ij 1 1 4jjJLi_ijI j </-> litj .(jajLill 

4_uL (jJJ <aLisVLj ..U A'tl cjl^jji CjLjj-j^ j .'T~"" 3j-"^' iSj^ u' : 2^a (^yic 
^ L4L. J^>?p ^1 i2iL£j_£JI ^VT^I f l ...srtt ^ .d-alU! oLT^i 

jjj 3al t-.tt CjL^j_ii (jl (Jj-iill 1- i"k^ i mIj^im ^j-oulz*- ijL^J , ( _^L>JI I jUl ,V. 
L^jV t l_i inlj 7jj»Jl1j (j2 Vj i4-a_ ? e-u3 (J'j-*' L>"33j J 1 1 " 1 11 J (jVI Juu y-1 " - s 1 
( _ 7 2 «jjj>jjl)X_i 4-g_j-j_uiJl i2jLSj Mitl 4_Ll^uI^j _ " ' J ''-~lj " *' 4.jacaJ !a» (jj S "1 1 u 
Cjl^_iJ| £yi 1J2VI aJUk iiaj j p_ij()) ( _ ? i!lj i(JL>JI 4_«jalsu iaJLjlII tL»ji j«i «!■»■ 
ij!)> :4jjJL Ajjjj (j-<aSJ JLflj , «4JLaJ_/is Sjj_k»jj (ji-^^jl J *> i*?ij (j^» n I g <r-< « t 
«_i^ 1 h"m - I U , X ; , .. . dc^ 1 1, i <Si,lTj 1 n I JL». (JjLk ^jij 1 iii"ii (_yl£- <ilJ9LL»JI 4.C.I i in 
(JJ9I jl « ■■■! ^jJI (Jjj^aaJJ i^_^>-l 5^— a l(j<jn , >ii r«j (j-«J t<L^I iifi'l aJLA ^j 1 n rt" 
iijtuiuCm ^J-"-"-" jLuaJU 4_i_iil jjIjJljj J-LjJLSLj/J j_$V ,jL£ .«< ( l l g " 1 m <iU 

f.jl\ <—x£.j"« .in (jl (_yJI 1 jl>J! J^JtJi (_,!-£■ I o <j <>M£ JL>-f aJulj eO-*J *->-j-*-I 
5 -T j'b" '"y 1 "•- L * ifSPW LaLSJL*. ^P-JIj i(jjiLnjVl ^nj -s" (_;,!!( ijiiL>.L»III 

. /*p> 1 11 * 1 * ij>^j' (j-* ^',1 'j* * "" '* ij>^ fc 

4S_>jIi j-Jil ^ u <•>" t i»-^- (j-° "UjLHi!" '"' 1' 'dyO - ^' Cy 6 Uzt ^ *^ f (1)-* lP' Lt^LJ 
j^^u 5_$j i"n!l 1". » -1 ->■ JLa_3 11 U 1 lit I 4_i_i_uajj .4_aLLaJI ^^Js jLajMJ icJLjlI! (^ 
SU-. ^ ^J-J-^ : M^-« Jiiil' ! . \-*-a iaJUJI 3^-^ Lr^- I <j J^ ^<j"" " a J 3-SUaJI ^ T-'i a 
i_flVI I fl> ' « ■" «j^^"H 4_£j-cij iSjLjIj 4ji_u 4jjJ ^ ^Jj^L^J^iJ f_yJSi a^LLail 
(«JL«JI (ji .4jJs^j1.I j ir 4jj^JI oL«_i_JLl 4 rt-w>La SjUkL*. JjL>uj JLl^o^I 

^'Aj U tl ( ^ a ^$f J-rc-t Vl (jSLJLl (jjs 0^ "— J ^-*iP "i_jtl1 4-»SL>J (_$JJI («jj_ill 

JSjjjs «_a ■U;'a JjjLtlll fjlc tjl i^j j'" LJlS Jui3 iJjljiJLij '.(jMJoVI (_;,]£. ji-VI 
'"OJLJ-y!" J' ^ 4\flLLaJI SjLao CjIS^_iIi uJJLcLu JL^lj .^_ut< t^M_*c jt ^S." -r a 
frVjjfc (JULaf (jjs L^jjJLiiooj 4\SLLaJI jjJtjLi ^yi I j j 1 ^ IjJX. 1 ^j < j «i •*. 1 (JM^i- £ya 
(^Jj LajjJlJ CjjI (J ^jl\ i^LLaJI jjjulil 4_l«j3 3j-i-u (3^*- i_r^ i4jjtJjLLa 3j-ui (^ 

. eLsLLaJI i^$j~ A I (JJSI jl« nilj jjS I CjIjLl*. j^^J 
jj jjg-'.j 3j_aOJtl cuLVjlJ ^j-JJ\ ^IIt^.II «._)jJI ^ jjj 5iiU;.i ■ ■•■'■^'■j >»J :New England (*) 




ajn^ll 



'iSUJI 



jLiJI SjL>«j j^a '/A A . , „ ■ « jjjj^Jj J » AS^-uj i.*i\h a I < Y " " " aL«JI (JaJjejj 
«_£j_£, Mjf (_Jj ~i n't (<Jj ! er kiiloVl itnj ->Jil (^L^. tjlc. *\->J <j<Hj <J iMI 
j_p V> "i r 1 1 I *j AU«j n CljJu 21 4S^ mi" ji ■ ^"' (j" ->-j . 4 i i ii ill ojut jji (_g^j>.| 
jl i -»-al j i-l j_p3j_»j jj—jlSLjj .1 « i <« jjj-yj» '-' "**lj <3j -»-lj Jo f d_Ia^J 

(^ Sjj^wjJLl 3 j !>>Lj^JI t_)LiJVl tijVLi-o <^j J-cLi^aJLl (^ *\ <j jlr jl t malj 

j^, i4j|_C.jJI Jj j ■ ii Lr Lc jl_£ . U S a d_ua tj-J- K.'-.JJ ->■ L^LiA jL£) L_jLSm 
4ij_«ji]| jLl^jI Juu ( _," -> -j .(|^jL>o i. i"n a JS Cr^- S^ In i n 3 f-i^J mj^ J .ft ii"itl 
i ' I '" <i" (JI^J ^ "OJL^l" **^-il j' 4 mi**. 1x1,1 CjlS^_<iJI (_£Jl»-J CjjJ^ - 1 j , ..\1 "ajj 

j_x^T I (jl«-»-j U-9 i Y • • Y j»L«JI J-jIjI U& «-5LiaJlj jLiJI SjL*** <>a */o 2 ; , .,•. 

J^S *"l£jj"<JI CxjL^j . a^jjjJj *L*3jJI (_yl^ (jJjjLill I ^jin'qLLo (<iln«a j^q j-uSu 
*l mil (^ 3^>.mi J*.! (j-* «(jj^ jjl oJLh 1 !" tAj-* »Y * * * aLjlJI (^ ii'iinij 

.(JjJfl 4_al_C ^yfl CjI i*ii i^-illj »Jl)^L/iLt_lll (ju*5>La . > <j mi mJJJIj iCjJ^jjVI (_yic. 

Sj I -»- ~ 1 1 r«^>- j-a 'O^*" - d' o j S ** **«X I -^J 4^j_i!l jLi^Jl julj nJL>- (_jl (_ylcj 

*lj_iia *_u (Jii-a 4_Aj i mi a (JjLuijJ "JJallaJI jL»>"" al, > V*i i n V 4_5e_ljJ jL£ iljufc 
(_,"•»■ "t <(_)!-»■ i^l Cr^J .3jL»jJI («-*-»- 5-iLjj >i/*»**n «L9l!aJI {yi I J ■-■"'' 3_LaSLII 
<i|^j_>J| £ya JljJLslII jjL^ i4_aj|^JI dlLS-iLuaJI 4_*j_3 p ■ -« -» _' ^LSjVI JjJulJ J.«j 
Ju9 .djl « ^^JlII t j n *w (jnSr cr^ '"(jjj-yl 8 < ~>-^ 1 O^ '_&>-*' tlf ' " **' 'Mj (_>J 

^SLaj («J I j_»-I (jl jl i"f L-a iJjloJLjj .tiij^jj'ifl (jlc. Lse^wlJ ><_u k^j-* cjLJuJI 

»^j_o j-j->-1 1 > ii'^l iOJjjJVI j-j-C iaUoJI CjI -y "1 i a «_jj ^yfl (jjjjjl (Jj^ SjJLatj 
(j^tSjJIj !<!(_, tnjll ja4£.L2jJ (jc ^IV" II (jrlc d^LlaJI 4£.Llj^3 (jjjj ma <Sj miII 

x_i£jj 4 ii J a ^j^a (jyjlj i4-cl i i«-~>ll (_} 1 rT~ mi a jl mm (_^^j>-1 jJssj ^ J "^ j liJLuk 
jl jla Y * * I (j "mi j °r i-Lu (jPJl jj 1 11 Si ajj^ala lj_j_a I J^ » " (_yJfcJ i ( _ > jiI i uS" djVaj 
(j^ijjj jl_^ >5j g ilit I ( j .j ir a «jjjjjj» 4_S>-i Mj^jJ_a j^s ^uS Lt JI (ji^-J • J^J J 
Aiij (_ylc.J .(jU-3La- i<->1l (jll Jjj j tX'j V « Juj-ajlj (_jJ» jj ■ - ^j 5jljJ (jnl-y a 
(ji^- (J j 1 <n -»< 1 1 <**■ « U" ml jl J,..«J i4JLSj_jjJ (_, in j\^JI ^>— 2JLI (jJI '"'d ~^-j" iiiUJ 

. 4jO« (j* Ll-uo -Lc^ 




QjlAiUJI 6JUlojdl fiULlluil gl (J^juSI (Lgpl^o ^_s U9.H_1 



1 j i ■ "I ^yir. tjb-io mi a <_jL*__u LbtloLJ C-Jl-T jJ La-Sj . 3jU_L>JI Jlj-aVI 4_*j|j 
- -'->" " ->- Jjlis « I ; " *-i)JLi (JJOyi '-' a ^9 i4_£ij_i!l1I 4_ul JJI 4jLcJlU £)\t X"t V 

. tjr*^uj$jjb 4 '" ' i * <i(Jj) 1 1 cij « T i » i if Mj ^() i"iI t _ r Lc- i()o i ill 

jljlaJI ^ l<* (jr^H* <jj ' " ^j 4__sj_AJ (_, in .MjJI 3-^A' O' L_*^»lj I ->J J-SJ 
( _ r l£. t*.^ ■« Jl9j tSjjLfc 3jyJ^ (___3 4_»jL_5j f-LajjVI 4_uaA3e.ua SjjiJj oW^ : r»^ LjL "' 
«_a mJJlcj^o ^1 (jr jjl_j| (j^II 5^_>-Vl 3jl j in JjjLui (jL_T . LoLsj 4-j j * ma (jiaji 
,Jl_aj <3juJl£. l_jIj_a (j-ajil Cr^' '■-*-* LT^i jllP' (J-* t> J*i^ (J-^J' ^ JlJj-«j Ij 

«ULSj i^-jjG Ltjjj LjjU 4 j mi j 4j|» :3^jj « miillj Ijjjui 4 •*■ i <i j jlSUI I Jufc j} ^ 

m^JI oLi-uaJI iiU2 4-£>l "1 all 4_c.LL.oJI <_1_> J_L__jl __3 OJ>xJj j g"i ml 

4___JI jjj_ii j«_iI_JLij »(_UjJl_>JI Jia i*L__JI jjjl__ _)L_> : Ij-jA-i _jV <_jjlc.L__ 

4-V, i.n'i rj-*-^ tt-u-^jJI Mjluiuilll 4_u__a ___ __» 4_ju_wj_ (jjs JpLaj -^J .(j miil Li 
jljjju ^^xXjJLj _ys L$J i_3^LiJI f-j__>o-4 0— ' m_i, i.njaaJjSLi} _J_» 4_.~_a _ys 4 oJ->. 
____ ir-LUI ^>JJU ,«__. _>? __IJ i*ijrt>j J_3j .((S^-j-jSLH j[^__-VI o 1 -^ Jj'AJ I JLa» 
La JjjLi aLujJ! pj_i-J ^lAJI (j^a (_3-aSj Ljo <_ ■ 1 1 nj ijjV! ^_,""w jSJ_a ^i£. "Ul (*-C.J 
4lj^.M CjLI-v' miVI Aj_C$J 4_lvI.i^U 4-l3wI**i>VI SJLail ^>-^JJ ^JJ-oJI lt^" 
^jkj _ '■*•' j"rj j< Jji?aj_j^j 5^al — ,^11 5 A~: ~,tl Q,| a~ M JL-9J . 4 Kill U Ldill 

- IU-^ 1 ^^Jc I j*;lj ■■ ^V _ 4-LULI j j i»"i Jj-->- i_gj j^tl 5jl_=c_i1.I ^aVI Sj.aL« « 

c.j , , „V1 ^fl Lc, jV l«j»* Ig^l'" (,*i i mi J-^ j i^i>ll (_1iLc.Lj)_>- C--il_C i4_a_uji_>. 
lJciII (j_a j A^VI <_3jJL_>J! (j^a J_Jo-aj|j 4 «__wl_4 iS^Jll ajufc ^j .j-il mi l 



' /■ i i 



Lse-ij-a -3 '. * i « 3jlj_t_vj lj t~ ■ ■■ ' j t~ ■ •- (JLjLtl J-Lflj j_>-l JlSlS '. ( _ r _>.jJjJjLj'-'l 
A^ic ^ylc jLaJLcVI ^JJ 4_>-l, 'l in I I (j-a tc-^yji J-Cj ^-vsL-gjI j_a 3 j m ft) mjLjI 

.4|| irio 4^1-0 ajjjij aLv**-" i nl (_yj_v.j i4jLiLi>- 
j3^j_i Ja 4_iLc »jj . j-Llil ^jjj o' 1 -^ *i)^°)" SjLst-J.1 jwVl ij_)Lub Jstla '.Kyoto Protocol (*) 

. « ' a * ■ ■■"■ .5_JLllJ! Slavjju L^jljl ,^i"i>t j-ij ^yUl jljiJI^ OECD ^jL-aJLa'tfl 4_. o^llj j^Ltlll 




«./*^H 



oJlhJI 



(C4-i£ (j-4J - SJSjJlII fjJS ijjly>.ji\ jjj^.i.VI Lai . I.I j-w ( _ 7 £.lJ3J <."iatVt J-J3j 
<"><! «^tlj Iji^Lij _ t> J mi J*\>1 1 (>J< mjJI t>Uj Tr'itl Ji_>.|j (jJ^JjJLI jLx£ Jl».| 
CjL>.jj fLijj! ^yic: JJj J>»-J t_y*J) '<-»^ej mJs-JjJI JIJ-uJI <_,!£ Ljj .JjiUtl 

L^jj^v! (_ylJI i3_aSL>JL! iSJLoLiSiJI cjLuiIjjJI ,j^3 jj_c ^J cjj_*iul i3jl^_»JI 

.^Ltaj^-JI 4jj^>JI -iL/-ojVt <-.~< aj t^ltll 3_jS^>_aVl 4_yij_2j| 4_i^JjL^Vl 
:4_Jj <,/■> £ _ r l_Clj J_jj-ajlj 7"j-lo " . '"- *^ ** 1 * (_y3 (j^ *ljaj . 3j_5tlil ,«^VIj 
f-jj 'l'» i(^yt j ajSl>JI f\ ol til liilljl JjJt i f l"i <i *i jeJLa y jU~ i n" V till! i_2j_«j VI)) 
<Loj-T- ft (jyitf- <-^OJj -^J • (( cr^3^' jl/"^*"^ 3j£Lfl jlj «i"i ml ^4 7c_tl ir-»a I * j n ■%■ 
f.\ olr (_,!£. ' t~S a J a" r I (j| S JJjxjIj i, I j i n L i(jil rp-Sj I jLa» :cJJL3 .dlila-) 

.((Si s \'iSj-lm (J!La iJaAjJI CjlS^-ui (C^Ja^j (jjj-ll 7"LUI 
<U»I mo (j I |ju JlJL3 _ al^JiJI ^^3 (jj.Jj^jil aa*-J Lr^ S-*J) **" '"'^ J-0^ ^* 
( _ 1 1 .-> " t j (ji (j-a o^Lajj (Jj IJlA ' " a > JJjxjIj Lai . Ij-sLJ ujt^>. CoLS JJjxjIj 
JjjjilJj ((^jiaJI Jjj o'ltl CjjLSjI I jj lili! ij-Iol Lm iajd)) :,_)LJ9 (<u i«l_al m "ill 

1 1 i in jl_iJL>JI <__» ( Is Lu» .«7-Ll1I »t olr (j^o j_j_i<5>Ltl (_y2_j_lj jjia ..-.I ^1 ; .--tl 

. sLSUaJI (J i ii" i n a <j£. Sj o'loj S^xLa <tLLiLa aj| jtii Lajfl I im J t - 1 ilr<->ljj 
4_icl ( int (_^JL_iiS_jJI jo til r-jajaj (j-C> ■ ' jir a-Slj-^a <U| JujajIj <"i j"I 

.SUbLiJI Jj-uaVl JLc 2jl^3£jjJLI ^?jJI J*l£UI ^ JVa -,tlj .^LaLLJI 

i4^^ nttl ^j^SjJI t _ r al in aj 4^LLaJI iJ^ilU-r a (j-a j j'iSLI I i-iUTLa.,) jjl iJ l»ji I Jl4j 
liJJj ^ i • '* " jj .4J^JLI j-±c.j q a "i 1 1 3 U *>l i 4 j" -r"<tl 4_iijJI p l^jl (j_a Lk_>_LiLj 
^^JS ^j I U n 4_c.LLlcs Lr ^ Jii niV (jj-l^-l (j-* rftSLctJiJIj 5^1 J n II 5jjI ii a I irijf 
liilj ( _ > ^aitLj . J>5L;dl iQLkJIj dj^^a^LII jjtj a_J,LtJI t^jLkUoVI 4^>-lj_a 
{_y& J a tj i(,jj) in^)» j^ j_yaie_u< JS^)) :4| i>i lilt Juajwlj CjL2_lL«j jJjU Jt->.lj 
iHjja ^3-^ i-iJLLAj . «4-aL*JI ^ -»■! ■ ^>t I ^jlA ^nj ij L)!j - 4_aL*JI A *»■' ■-«■ ' i_L>-I 
(^ylfi. (_ylSJl jl air VI ^Jfcj n—il^t"n nVI ^jjj JJ9 ^*tLJ 'UJ '"^1 ^ - - : '3 ja -' Cy J^*"' 

.(^jjjLs-VI Jtj^aJI 
^^jfc ^j j^tl 3 jU liill CjL^j Mill jjlj (JjL-iIII i^Ij-JI 3j mii JJj_cjIj i^jia^J 
ijVI jjjo jjjJL^-C (_)lM-3- «LiLj 1 (Mj .dilj^.i/r>LLjJ ^ 1^> " J.' J'*-*-' 'WjL-^' 4-^.LLlo 
ijLS^ Mill ' •'-■ji ^jjS" i ii L^jIj i Lx£^_2j (jVI 4 jlr j^jfc I a j ^ « ^j i n S I » QJ^ " • •• 
r lj ■"■■ 1 LjJjjj jVjJ Cj'jI j la ^ * j-3tj 4_Sj Mill jj-uj . L^JI >• a ^j& ^j i^ll 




QyuoJIUI 'jjailnnil fiULCUul gl £j$juS\ fegplgo ^6 09>H!! 

4^LL]| JLse-a ^yJI Jlj-aVl *JU* (>« *>>- (^? <_^4> Ju Vj . 4£> Mill 4JjL$JI 4-jJtLtJI 
4J}^_ii/ (jl Ls£ .«J!j^MJ (JjaL£ jIj_aJ» L^jlj jjj^ajlj I gn r </-» (jii! toJJ-»-"iU 
i JjJaoJI L^Liej J^JU ^^iJI Ciljl J mil I <j l"i <i"i (jliJI 4 111'^LLl.Ll Ltiajl 4 a "i ^ a _>J-£ 
Cjbl i n -»i1 l_2_Joj .fjjjaLiiJI (Jj^a-ill j tx'.U (j* -^ jj i ^ jtl 3U , ..Ij^i j|jlj mj^'j 
iu_3jjJaJI J '^ «i l_gj Cjj_dtjj jj (jt^— >■ 4Jl_a 14JJLJ oLk^JjU-j— uJI ^^U t~^» ^ 

i3 j'^U ^Lp. (^ id i°iijLc jJD» : jL»jj (^ (JLa jlsj .'/o (jjs ^iiMj .UiiiU 

tl-^n'nl (jSJ tclil ^j^ijLjjJI ^j( t £"/- 1a , . I>* A ' U JLsc-a <_^ «3juJl>- jii^Cn 4 i n a_>. 

I jj j ) miaJIj (j ,u.«i->i 1 1 (J^L>> (_, in j\>ll iaLUl j ' ■ -> i^ (j lj n "i i iij i-Sj—u jLiJIj 

. «4_ajLiJI 4j-i_u 
(JlL^a i4Jl «U>.jJlI ^yJL^JI «_ii>jj| jj£. 4_cLJ3.i (^JS I ilir-i "i a Juj-ajlj jl_£ 
_ "jJJiJ JL>JI (J-J9-1* a (.y^ 1 *»'-*■'-' « I u£>-*^' l>" "'OJL^-y!" 3-Sj-" C^jl " '"~j^J 
. Liixjf ij-uaiLI Jl-SjJI J>L>. 4 ~ j -a-j"lj " ■ uV Jj^LuJI ^l-»- ill l£]jJj (j! j^JI 

iSj'jJ («JLjlJI (^ (_£j_j£LI! lUiiin Cjl£^_iii Jjua^l ((jjjjjt^l)) ijjJL£ i»l^cl (JIjJoj 

. I g j i ii a,Lua (j_a j j" 1 ^.' ct^' 4 nhjj.1 Jlj-aVI o"J^J Lr^ ^ " " " r " Jt-J !_$■£■ £-a 

oJlA (jl (j J^ K mi " t, 1 (jJa i ^^ j»L«Jl u^S idjj-ia-a)! 4_^_tu <"■ a j "tl I ajjcj 

(_y^ J mi <i 1 i ii - CjLcI ii^ll < -\r ] Ly l& CjLvLoJLJVI pfc»« " JfLa t j^ 1 " - 4_Lix<aJI 
Jujj Olj^i-JLa (((Jjjjja/ Qj i nSj » i~i<i ii-v. tfp ^j ~< i"irt>i t'j . Sj^-Cjil JjljjJI ^i S-»o 

^yLc Ij_j_j_^ Ju}-) La-« i3l jla CjIj mii (J^i >. CjIjVjjJ! (Jjs oljl jla V (_yJx. 

Jy_P L>-Wj^ *^>^JI '''^ ''''- Y * * ^ j»IjlII (^ij . Lgjlj 4£j Mill 4 jli^Vl oU^^jJI 
I jui j_j_j_«jj .CjIjI^jVI <"i hi jtj ijj-flL-i-aJI jc_JjJ I i>ctj -jX?- 3 J^ jl .a ^ (^ic 

4S^ji Joj ii i ii JlLb 4JjJ mJI (_y3 4S^jj< (_£l 4 " S S ■%- La p V iVtl (jja lj_»-ljj (O^J-II 

1. (*} ^ 

4 i i rt y'i a (jjSu Jil «(ji). i.ii^j» (jl (*i-J_J • 4jj^aUm 4jJaJjj^JI 4_i^j_uJI JlL^JI 

tf JlA Jl-a jj£. IV "II 4JljV JjI mil jjja 4Jf JL^JJ.1 ^5 VI t 4_..^L>JI I j «j U , 

.4j^SJI 4jn- - i"lj~n nVI 4jj|^JI 

jjjjJ^JI I ^ i 4jjL>o iS^i iijjJj^JI ijij-ilt ii^.11 i^^i '.Dutch East India Company (*) 




fr!*?" 



fcSUJI 



jjSLlJ Sii^j) ml$}» a I « jjjj_)j» :<LaLlaj'l J i 7i"i en a (jl mm i(jj| 1(3^' >* lV 1 
«J ^jLoiJl mJLJJ i^^JLaJl CjJSaJI (j^ajj^aieJ L*Jj_L$Laj (^ I ii**- a (j_a£j J-3 i(j-\_i«J3lj 
_ i"i in a JL9 KOJO^jji) (jl < -^> j y (j* 1 J ''"►HI (j\jal_»J! (JljJa > <ig^ ^^3 I* j*iV a (jSL; 
<GjLi (JI3J * «QJ ' nSj» la mi - L&lI} 4 j 1 fii'u 4 j » 1 1 1 i'i^'m! < LoLcj Cx4^£jl tduLa 
^^3 j ,<Vl CjL$j Mill (j£. «(jjijj_3)) iLtja 4_5tjV (^ ^ - *H i-Jj-3 j ~ .^ tl< 

CjI j r ^A-lII 7t 1^1 q ^J» ■*' C1.1J ^ jJs (jj 1 11 1 1 CjIjjj (j£, » ill jS mj (_£2 (Jj-3 £ys 
jJLSJLj 3 1 11 liia QjLHil 4_i-r j'll^p-i-ul (jl LcS i4Jlj_<iJI 1^1 Up" 1 n a (jyic! ^^Ic S-jJULI 
l_£l JJ-Lj djillajl (JLss-zs (_y3 j -> -» "■ J-^vjJ V 4Jt ? r _L rr , i<-> J-&J ' I i?->jl 4 1 n n 1 
N *** "(JJL^-yl* 4 j **■ j"lj "11 nl (jl :3L>-LdJLIj TJl>JI (J_4Je-a ijr ic. 02L3 La^a *(_,-" 

(^Js jVl m^=- ajLt-aj 4_^>. cJljLa (JL>JI 5,»-;,.t-. i i^^LUl f l*i ,„Li) LJij 

.aSUaJl^ljj 

^jj_ui 4£j_ili (j 11 j tj J-Aa. K(4_d|j ~ mj a jlj_t£.)> ijjljjj,! Jjj 1 11 ^jy^C- ' J^>-LL! 
SJaLLaJlj ijLJLLj CjLoLa-jjfcl CjI j (_j-Aj - dil _i mi ->JI 5jJ_«_lLI 4_j_ouJj— ill 
O^i iri 'J * " ' "V* (Ji-mj jih iliLS^— ui dl_oiJj (jjiSLc (_, If j .Mj^—i-l CjLcLLaJjJ 
(jr^J .((jl al"'"^) JjiiJI J^- 1 (j" "*■_? < J" 1 j J -v 1 1 Jjj-Sj (J^J ^' 'J'-? '(J^Je-fljJlj 
» j H -»■ (Ja- jj-o (j ^ <i "1 "1 1 11 Jjlj-uVI (jLj j 1I1 1 J «mjV» 4_j_3 (jL£ (^ jJI CjJSjJI 
1 '» ' a '.^jlj 1 "VI 1*11" jj_ua_3 4^>.ji ^jyl^. ^J '"uj ((4—iJI^'i 1 11 j <!» tjLS ij$l— liiil 
4lLuaie-uai- » jjl u^i-C j ir-»j jjL^ iJliLI Jjj ■ ■■ ^Ir njLJLI f LLaJ3 (jx. iiuJU>JI 
^^ 1I1 \ j^^^Lpj LsJuaS ijjjtjjljj . (iLoLx-i (Jjij 1 11 a J^fi- (J-9-^ 4_L<sLlj| (jLlljll ^^ 
4_«_CJL) (Jj h^ojjjJI (jyJS OO&j-LM aj iCu-i.ii" mJ jJI (JLII (j-ul_pj ^i-Lalb V ^o^Ji 1 La 
J j t mi" jJa^tja JLn <ll iIjI^LooI f«uiJlJ i^JJI - (jJjJlII ^ycLaivVI jLi-t-ail 
itillj f-aj • (JjJe.Ti (j? <-£.L/5>, <ij La£^ (J_j_^JjV (-aJLieji j j a ijl 1^1" ->-LiJ .,JLaisVI 
J , ^ ^~. , „a .LoLai LaSlj Ij^al i^JLUI i^jJJI tiilj CoLS Ijj La-C iULu ^la 
3jL*JlII < v 1 ^i 1 n_i dLj («J (j_5>jj| J mi a (jl» :4j^jj>Ju 4 a t ii 1, 1 4jL>-2l sJ-it ^^ic 
J^L>. i_jj$ £>£. cJ_l>^! ^>" '"' ' "_)■* WJj^J L*JJ i4jSjjjj JiSjJJ .((4JJUa]| (^ 
(jSJj _ 3jL*jJI JLuo «4j^JiJ iJll Lu3 I^j£. I )) L^JJ-I (jJiJ 4JI (j,ic- iljfcjLlfcJjl »Ljl 
Cr^J •OjLHi! 4-^j mi I (jj "i Ci.* °ij ^"11 4_jJj_1,I (J.a-tti CjLuijLojO ,,t iV-> 1 in n '^ 



8K 



(jgAjlill ftnll.aall JjULjjuul 9I {j$*uS\ &49I90 ^S 09^i\ 

Cjl_Sj_ii (Jj 1 *i CjjLS Lejj «_)j3_iji» 4_Sj_iIi jl ,J_».jJI ^tjusjl . 1 S *« (*Jal_aJ1 
jl_j-gjl («jC.j ^ylc J_a-«J1 liiJJU <LjaJ-lLa L^Jtj iLjjjt (_,_fl SJaLLaJI ^ SjLatjJl 

(jja i_^j_cJI JjJj iclj-i!l (j-a jujulII s-Lq-ij/I ^Jc. IjljJlj*- I Jbfc JS <ja£j ^ 
*l_tujj (Jt !\ lb 4JU9 l—o lTjj^I j\ 1 •>■ al (jjjLic (jj° '^" * *" (Jjl<i 11 (jl j-A Liilj 

•"ULSLKjl" jl Jjd^ i—il Sr I j^yS cUsLL&JI ^>J^>J (j^. L&J ohi aj 4-iLlaJI CjLSj_ii 
jl lil'll (^yJS AjjIj^JI 5^slj_*Jl <-fl_a-i.uaj 1 ii-r- i^H ^^.fl ^ g "1 <"t V (jj^il jrtirt iilLa 
4jtj ir-inllj itU-mlj 1 nil 4jc_u^xoll (_yi^- 1 <ja truo (^ <^->>JJ '*~> "'^ L>°^-^! • iJu i 
"(JJLHril* -^ id'^ j*- 1 -^ J-flfl :<jj^_jj La <_lL1JJ jl£ J-JSj . j_4^kVI ^ — j ■ '^'a_j i4_l!LL! 
4g^l iImiIIj iLli^Lojtil aLiLjjijJI oU!j^>-VI ^is oLa.^ 1,/t^T j£.Jj LeJwjk. JjloJL 
. ol^^-uJI 3jl.ll O^Lfc^a (jjo Lhj_i£:j i- 'jj^*.VI j-ul_»j3 4j(_>-lj*aj i3jj i»b»JLl 
al Vi ill j^i 4jj_uj 1 fit 'X 4_»-jl (^yjj j _i 1V1 lLj! Si 11 I'M" '"i 1 JL>- mJI cr-^-J 

(j£-«j V ^pJI _ 4-aLUll fUoib jjjl^. l^j^X ^UV" (PJIj (^Sjj-oVI ^JUh.IjJI 

iji^. 4. rXjj-aJLI _5j-j_aJl ^jj_»u <_j-lc iS ifl 1 a tjj.1 ' ' J ' -~ J ' *•* *" .' f*.aJ-l' >_, ' <jl 
O^l "Cl j-u £-j1j-jj MpJIj iS-lJuu-o oLcLlxo (j 3 Cj\Sj Mill jLa I J-4J3 . ^aUaJI 

(JljJL>.)> 4Jij ci ^"i ">J «CjjjU$_£)> (Jj-^a oVI i^aj"^?1 <JliL£^ miJ i«j^LjIj)) (J"i -a 

lju j] njajJol jl jgil JLaj • " ■ ■ '^ ^ -«■ ■ I JL^ ' J i j ■ ■■* (jl mJ^J 1 4 t _i ^ U (diLj^JiSLJI 
(JS («-Cj Lr^J . 4-Aj 1 1*1 1, 1 CjuI 1 11 -»Jl tljlj (JlilS^ Mill 4-i_aLt a (_y5 (jaj a iTi-miII 
jLi^jI j_j^LS 4lul^La J_ia La jLcjjui 2 «l Ult (jLtjiJjffi 3^-a-C jl Jfl'll (jLfl n:(_, i"i 
4~ll1\ L4J 4^3 Mt V _ CjVLuojI 4^jjSi j^yJkJ - «j»J^ -^JJJ" J'jj -^ jdj^' (jr^ 

. djallill jjj^I 4-tla«J 
"<(j_S>*y]" <-^il-j1 ' "•>■ jj^ j j m ri 1 1 4j>>jLj Js^oll al o'iftVl )L^a SjL^jJI 4lS miU 
i^jk.1 (_ju/jjJ ** J J *^ j" («-i Ji^ j .;<>.< i_r^' a i~"^l (jl (_^A -4 j. ..I j ...II L^jLmjLajaj 
4-5LLaJI ^'.a-J-"! JrLj- 3 ** O' • LAjl jfl 'I ij-° Jlfl* mi a i4 j «i ftl 4_SjI_uj (jc Jij 2 
4_) j£Liil CjljS La j-al J-&J • 4_i >U_iI' (. 1 *rj Vj_i«_a 1^-al Julj 4jf j *r i«-> 3jj_L<aj 
jLi^jI j^ Ij* a mi La jjLcj-ui (JJJlJI i^jjjJI 7-^LuaJ >|jLcl ^J i~i«a" 1 nl _jJ ^Li-sl 
J_a_ij .4_aUaJI j^j -h" (j-a^J *ljj (j-ml <-u VI i_i-i, 1 iJI 4JI jl 1" r I i_y-l£- 'KOjj-y!*' 
(jL)J» Lijjijii jlLS jjjl ij 1 n Cy_i^sl 1 Y * ' ^ j in 1 n_0 ^^ L&jLl^jI ^yi Jj^Lfl (*LjI 

jLa^Vl tjLa^oi lutilj SjustMl oUVjJl ^ ^j^Lalll jU-j^il j-«Li^j :401(k) pension rales (*) 

. fCJ*. >-jX< - f^i g 1 11 n t 1 ^ji iiinjj.1 j^>- 1 ^_ya Ou^a> ^jjo (Jj-ci^ 




m ^o*^f I 



fcSUJI 



^jl\ jL^jjVj 4jjljta (jLii-J jj£. TtjLiJI («Jjfl J* mi"i mm (Jljj * (j-*J idjjjtjuSujfl 

((^yJLjJI J'^^l (^ SJajjuajJllj) eLJaliaJI jj^jtll 4jjLuLa Sjjj^aj I g i n jj * n"t *J 

ro^uk ' * a ' J 'JJ * - (j- 4 O"-^ - "J^SJl J .^./- Jj4iJ i«(jl <i 111 Slj (_£j_ufc» I al 

(j_ a -' -J"** I d_a_CJ_j (_£ jjlj _ 4JaLLaJI ju^»o (_^oj_iojej i f I j i"i j (jjjLJS fraj mi a 
•"OJLKj!" (j_jj^ 2>;L>.I 4jJl&» 4Jb flbj liii/ilj _ Jyu inVtjJI (j^^**^ ^^ 
(jl£ L»£ i4JaUaJI jJ^»o f^£. (ni\jti\ (_y^ *^|jui (_£4J91 JLi^LjJLj «(jj^Jj|» C*Jl£ 
(Ji-lj *Vjjfc (_,"< ->■) (jlSLa (_)£> ^^ 3j^>JI (jj ' "N (_, « *»■ mi a >—i j j t a «(_£Z i-i-ilii>» 

jl _i g'tl <jl (_ji^ jl^_ i^oVI jLfl i(JL>- (^1 (^r^j -(lAw 2jL_i_ij ,_ji»jjVl <*m ill 

(jf JiJ-iJ La-£ ' 1^-ij-u/ ji 1 j 1 1 - . (jMjSLj (j! Lai SJaLla]! jjj^io jjl i"ij "ij 3^—ijJI 

(_,i.i mjJI l^lo «t 5jji1l jt 5UinU 5tjjlill o-Jj _ ,_>i^>J.I JLlLvVI ol^ jlSJ 

/«J <LSjj5JI jLl^jI jjj : LuL) '.(((j_aj_ijl » jjri^- ^_, ■'- a i^JJI JJ* - 4°3LIa]| 3jL>iJ jj^ 
(_yk. Jj : L^lsLiJ j-ujj (jjl 4^liaJI 5jL>o (^ 4iaUJI mJjl»-V) CjI£j_JJL> j^jy 
(jl^. jj ■ ■■ * 1 1 jJjljsj I ol'ia _ ^ ■ ■ "I it. I i"il Cj .'l.tl I-. .>. i< il JuLfl itiilj (jjj .j ..C « 1 1 

. 3j ' " II (jj« "(jjo-y!" ' d j^ f j " j ' "" *^JLi (jjJl 4 ii-i -»JI p^LjjV _ 1 ^ " i ii 2jj& 

i«,jj2 (jjl OJL^ -1 !" f^- 4 ^ 4 lJ*-^ ^ ■ ■■ a ' i " J^^lJ^J« Cxl>. i4\Sj i°iitl iZjjL^-il I aj ir j 
ij i ii i 1 1 ii JjLitjJj (jSJ (ICE) «7y_jt i"i i ii ^1 (Jl'iin'tj^IiJlii (jO mil f-^J-ll Ig «i ffilj 

(^ (jJ-n i«(jjV jjjl (jj>Jl» ^l^> "i at «.Li£. j jCi iICE j3jJL (_,-!UI jjjJLljjfcj 
\^xIl£ Jl^j .(jj i "II ^^^j-^ 1 "uJO-yi" '" , "' < * * jl2J» •4_iA ' ji' a '_' (jLS i^JJI C^jJI 
£ya jJi^Vlj -(cLj-a i«Jk IjjjLc. (_$JJ! Cj^jJI (^ <Lua (j^eJ LiLi-JJ iLLoLal e_iLiJI 

(_,!£. J-l^»f LoJUX. Oiljj ilflUdj SJaUaJI iclll-O ^lj JJjJ (jl^ J mijin jjl Liilj 

SjL^jJll 4.$^ Mill Ljjjul (jill 4alU>tl jjj^ao <Lt>. ' i» * • '-•>_■ *J KOJL)-^!" j'^i^' O' 
jj^>o (jl (jUi miIj cdjJiJ (jt (JjoLJ (j-=ej» : Y • * Y j»L*JI 4j| Jlj ^yS Jl^J i3«J9 JSLi 

(^1 (_ut j cdl j jjSU i J mi AH Lla 3>°^' cjutojjLi ±21 . 4 K Mill jj* qm^ 4^UoJI 

. « ji jj jjjiij JliljL>-J jjjj 4lj i iii (JLa- 
(jrLflliji.1 i-flVT (_yJJ 4 nuitli j^jj V j-Jjtl^ JJjj V dil j^ i JL>JI Sj^ukjj 
f,{j miVI 4la^s- (j^a (JAj^Lail j! '(^<j ."^JJIJ ?6 li^Uoj IjjL^fl ,jjjJlj 'OJL>^i er^ 
: JJp «_ijiJ VI ajjaj 4 ^ ->. j (Jl_p ^-^ iciilj J^oj '(1)3^*^ Lj» (J^ \jj i ii ">- (jjJJI 
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£j£AjIjJI Knllnnll BULuUuil gl (J}auSI &£pl}o ^a 09>Hi! 

4_al_LaJI jlj ■•■? ^jj >iJ <jl_ 3 ' a --I uA\ ij-a ((jjjJLjl)) el i_j_>.l *-a (_,"< -»• 

JL^ill U^ QjLflb (PJI (CxipiVl <^lc 4iiitl SjL*jJI JiLa oLcl^^Vlj) 
La J if 1 Y • • Y *L»JI (jj» JjrvV C^Jbj (_^3j . I JLA Lu»jJ Lr*** ^tH^W JlP ^ ' ^i^ 
illjjj (JIjiJu '"(jjj-yi" J^. j'^ 'J L *J La 4_«jl <<i(j ' " li'ii jjjj^j^-VI SLaLLaJI jL>J jjyjLc- 
^JjjLtULl JLiLal (jjj— S^L T i- ml i I J A ' Joj Tr " II (jjjLii^J n_g^ /vl l Cd; "1 in JjJ 
^jj_scjj jLsjVI (jUa imJj-»-I Cj'jI j« ij . <taLLaJI Jja_<-u J^*" J t_r^ » « - ' ■ .; *\ aJ (jjlj» 

2LcLLlo (^ j«JL»JI cjL^j_ii i$j-i£ tijjL^Jl jJU :(_yL La Liljl 1 " f I t^z *_Li» 

»-2j joia i 1 ' I fiJ-± <«J *Ua-Ltl (jLfl tiilj *^aj 1 Ljj^jj LaL*- i'<-iJ 4 j mi(* (jrU i4 5 i"iLj 

ij^ja L$jf 4JaLLaJ! ol^-lia Jl^juif <-i* /it J1S3 .obljuaVI pi t-i rt't*^ SjLaJj 4_!L>. 

(jSJ "> V) 1^* j-SL^_> V Ij^al Ijufc J-J-^J J>-^ . 4 n 1^ a tc-ijI i^VI <JJj q" i nlj ijlj'au 

. ((Qjj-bj)) jljij'l JL»J 4_JtL*JI SlliaJI jlj-u^t (_y3 JuJL*jJL <1jJl>. La $Jt, ilLlj 

jcjjdSLlI jjjs^jl\ jjf (_yi^ jljjjlII «ojj-y!" j'-j- 4 " 3 ! (j^l Uh>^" (J 1 ^" 1 ^11 J j-*i5 

ojl -y "ill JLse_* ^ (ji.^ImII j}_£. Ju3 miIUV| (^La. Ly ic iJaLLJI jlj-i^^ 
lilLuk .3 /-I * ■ » tl ajufc (j^a 5j j « 1 >-> 4_ljJ_>. JS (_yflj .i^UaJlj jLiJI (_^ 4,1a ">!", 
( ^ J a 2 .^.-^ ljJ^A "i-al (_yl^- ij^l I fliji I aj'fl JjLilj i ^jl\ cA£j-*Zul\ £ya (JjLik JJLC 
SjuLS (_yAILseJ jl (Jj-3 (__*^3l ir< n iVI (JJ jjSLaJllJ CjLS^_iJI ajuk jjSj («Jj '. Jfj_<jj| 
' " ' ' - JJ " *^>^ L)^ * ({ J^J^* ^31 ^-^"^ L ^- i *■-''"' T ) '"" ' j j • 4^>1 mi l ^a ^jj nil! 
,4al Ull JL*ja (^ 4jjaL«JI (^jLui^jjfc CjK_)ji ^a Mjji-I ^J>ji tVJ - 8 j- u, JJ- LU i) 
_ L^-ij^io iL^ol^L ^^j L»J 4_jj^JLI (j^a 4^LLaJlj jUJI (J^" <^J-jL^ JLnJ)) :MjLa 
jjj_>,j J , >> A 1 liiljsj _ LaLtt i>>j 3 j mi r £jij LxL>.|j '(uj^yl 11 t ^O-? : -^ J ' 3^ Lr 1 -^- 

d_C.La_>- J-Aj i»Ljj fl^ll ^j 1 n_o) 1 fl « o ^)ja "'MjljlJ qSLa 0L11 jjl Lei .«43LLaJI 

I j fr )) : ^iLjI^ i4jjIj_« jjjj ^joVI (j£. jjj«_t3 <(_>^L>J! p-Uaill (3^lj-a (_p-*J inii^i 

. iicu^SjI Jjj ■ ■■' ' *»'«"■ " (jj<J J i4^j_uiJIj ijjiiJIj i<_jJ^JL (jl«"a ja 2 1 

(market zealots) jj^JJ jgj m«~<l,l J£) 4^UaJI jUo jjUa ( 4j3.j^a Sj^ajj 

^^i 4-C.I n •>■ to-Aj) 4^11^11 j ohi<i'^ '.tiJU ju l^jjal (jjJJl (^>Ji t J"^J-J' 'j- 1 .?^ (*J 
jj* O^tJ (*^ " aUaJI _^Jj ><J (jl (_yi^- (^-^JJ^J lj ri li'tl TJI — a-^>- il (jyle Ijj 



^ t- - — - ,_j£ ^j^-Li CjVijih Jl 1 ; " r .. t Jaj t"II ^ A 1 «i 1 . ,-1 Si ^Joj -»■ "II jj, w..-> ! hedge fund (*) 

._".flj ^5 SjLc *j ;Hj f.\^Ai\ -^j jj t j\ ■ ,„V| ^jl^J t j^l JJjJ' ^^^ Vf Mil (J>«l Lr l£- iJUl ^b^^' 




4 j «i jt-i ("ill 4-lIIj J jrtll 4 it-I 'I j-V> f t^Jb^ i«(Jjj|jjjj 'jj-"' tHitjL>. JlSj . 4K i"it,l 
Lun» :<_jJIj9j iSJaLLa*! jJja! ^j£. nJ-ij («J "UJL^-yS" jW-4^' O^ '3j-Sj jeLsUoll 

JjL^j 1,1 jA "ill J--i£ luuaj (jl (JJ-S 5^ jjS 4_c^-<-uj do 4_£^_jJ 4jl-» <ii <l!L>. a Jut 
SeLoSj JjjjjJI (J*£. <„>-«* I ia_ii>. (^J . i-jjlW»tl t^jljVI (J^jiJIj 4-JLU aSLsejJ! 
liilj (_y3 LjiUnj^j (jJS 4j&\ Will (ftlajjo J-Aj - «(_^ijl£La aj_JL£» Ljjjj JL9J .((4-jJLc 

jl2J» : Y ♦ • Y j»L»JI JjIj? (^ «ui>yl* <^j-«J <iiJt». U t^JLlII (J;iL*i!L) - cJajJI 

<"mL£ I a i'lC ■' t-> A a j j *■! 4 t i , u jjua «.L^SLII 3jL«_lI IjljJl*. LaLIoJ Li>.jJo 

aUajJI ("i j"l i > rt '°[ liUj «-aj .jl fli'i _ ljSj_ JJI ( _ y fl 4_£j_ii J-J-^l (j-Aj - "OJL^-y!" 

.((JLiLfl Jjlj_<j<VI jJjs*j (jl ''OjlPi!" jW^' CjjjI jJi] . 4jjJ3j 4jjjjja 



£yu La 4W»ii ) ik «_2j «i aiU»lt j . S*i . .. a (_ylc d^- 1 ; .^>tl 3jL3 ■»';>» * ^jfcl^j 
i^LLI i \yi\ :CjIj j « ~ a 4j^Q (_yi£i 4 "i i "i a l" J 'J ^ * *** ' (( £)J) i n ')»J (( (l)J!>-yl )> 
i"mL£ Ijl La (^^ 4_cLLloJI (_ya j j t"i II ^Jt-a J «i"t jmj . 3jia L>J. I J it-Jjl n"itlj 
4_jJL_ij£j iJjalSDLj L^jl_jJL*_fl (jjijLaj (jl_j (Jj-ill o'\ gl 7t <i i n " ..i oLa»£ > JI 
I fl "i n rt -*. ^ylll ^-jLilll (_yi£. *SL>JL) i(jSL!j .(_£jJjJI flj-g-l ilj|jSj_*iJI 4jLa-~i ml 
J^L». 4jjju>. *jj ■ ->■ jjjuj J^ n^al L-. tl 4i_^ji» jj£, (»»jJI ^ J J ^ " (jL^ ijJJLilLj 

. iLajL2JI '"'Ij' ■"" 

<U>>.L)jl (jjiLjiI (jJ-C Sjuljia Sjjj^sj 4^liaJI CilSij-ii ;<i j ei" i » '. *Jlj ^ j ^jb 

I^jLjji J ; ^"' (_ylll 4_flliaJI Cj|jij_ii (^yic. I ju* (J.'^'JJ •(jJ^UI (jrS tliJueJ (j^ 
jOiJLi idtJ^JlJVI jj£. S^UaJI Sjl-y"n aoj^y!" '-'-l«k L«-^ i« JljJL>JI jl iri"AVI» 
I Jl* j i ii njj .(((Jjjji^J)) (J!La jljiaJI 3 iij"«tl CjI^-oJI (_yi^- 4j (j .' ■"» 'J t^jJI 4 i niii 
CjLSjjjJIj j^L^I dv* J^ ^^"JU t| -?"J^ Lr^ '-'."" ^ 4jJUI ^jLiiJl (_ji£. j_)^j_l!l 
SjuljJLo Ja j « i >i I (Jj ' ^J < * j i ii (%^-i> (_y^ <■ ii i nil lUJJl£j i^LaJuil (jjl 4_JaAi)l 
(jill 1(3^'^-^' 4^.LLi^3 j* All i J^j ^jiJI uJlAj . 4_n.->^i^n Jj-i^aV (^ j", ' -" ^hJj-^* 
icLlua JLse-a ^ bzl-Vi cjJIjjjJI Jfll - pj'^'"l' « i^iLWJI (j-tbU.1 (_^ - i-aJlji 
jjja MjjIs Cjj h f I (_jJjI) |tj - A *■' OlSj_ii (j ii >«Jg i«(_ y aji (_p (*^J Lt-^J .4^LLajl 




^IjjAjliH <vnllnnll BULujuvI gl jj£__l 6>gplg0 ^s 09-Pd! 

t_*j| » _i .■>. -»■ ^^3 jjil^JJ ^hi a oi-— i(4___1L> »," <-jj jj^lJt 4_lH_»J! cjI_j__JI 

4 j i^UI 4JL1_1I a!j_.V| J^Li-J .4_lL*— a 4 jrtjj i_L£>__i L^jj^ jJUu V jtuILdl 
jLila W Ifl" ojQ 4____> ^3 (JLLljLIVI «T'Li3»_J (I I - m'^» Li-Sj—i Ci*»e.« Jil il tfi.t-t-j 
^j_jjtj 4_>j mi » tj mi I ill t->j SjuJ_>JI 3j_>^jl,l 4-S^ mi 1 1 I'm, 1 n*i 1 o S j jVoJ 
^jil ' — • • -*•'• ' ((ajSLijjjxj K( (Jr j>-^ ; Li1 ^SLu» _S^__< Ci-^-aJu «_U JkSa .T'LuLLu^jJI 
**_ '" *J *^ <i£^__JI Ci*l"nlj i ISkj^jot ^^3 4j^j_l!I 4__aJI —lUri-va (J^i « i""i 1 4_j__ 
(j-a J->Jl_JI i.'iK mi"i I <^ ' (l o"'J' "-l^"'^! O- 1 — '" **^— i" «u— Jl_>3 _l-i ^ j" J "!^ J "^ U " 
_)U.LaJuVI (j-a j/<tl i_!L_4j foJaLLJl JLfc.a ^ 4_L<^^a|-^l>jVl l_L_1__JI 
3jl_ <:l__il ^^3 (iLj fl'vtlj jLill (jl^jj/l jjjs jj'i^II J>^><J £-« ' ** 1 a"' "+iX I mJj_>-VI 
jL£ Ju>4 KljJJjlj ,_3jL_» ijtj MyS _ 4 A; Sim U 4_L_JI 4_j_i Lot .^JL»JI {jjt 
_ 5 gi- iMI 2_j_jj_>sVI (J^IjJ.! mJ Jo-I ^r-Aj i«<_y^-ijl tiJjj» 4-£j__. ^ (jj^jjJLl 
i|^i^tV 3_JLo (jjSu jjl '. '"^JJ i^jL'v" 1 nVI Ajuj^m i2j^a i4_oJ» : jjSj jl > i-rj"! 

SjjJjo S I j . „j < I j a U. j *. t , U^'a (jSLlj i L^-— . f UjjJIj L^alj i" . ..I ^j— c (_)-»-—> V 

i _ j l'~ jLo" f VI Julj" a J 1 f jiaVje-a j_i_iju 2 1 h j^ f" J ^ " a_$j mi mj-AJ '^^-*-' 

4jIjJ ^— c (j-—5e _ MjV 4 J, i*-> dJjJLao ^J-^ "" AjJ^jJI ^j-* J-" *J .((J-LuJI 

.(_yL^UI ^ J^ljJkl cL^jjJ JjO=»J,l j&i T tWl 
qM f-j-^- Mjl LiJLufc Jj* (jSLJj i(33ljj.l (^1 4 i mi ilL LaLw i_xiuLui I juk J^J 
jjj Si U X',\\ CjLSj mi' (Jt AIL < 1 1 iiLua (jj 1 nil m$j-3 jl ^j^idlUll ^yC tioJuJI |jL& 

J^Li- ^r-i-s : I ■>■■•>■, i^iTi jIjJj i2_3_t2^>JI ^ i«JL*JI ^ lUni'ill diLSj-i^-A^I 

4_ifl_ua ^^3 (((JjUj-xi)) ASj-lJj « jj j 1 n S I » cT 1 1 l~u I l \ itiJ.-». j "LuJalil 4JLA2JI aI_j^.VI 

f.\j Mil jVjj jl jl oi «(_^ jjjB i'ii *«j L«_^ ; j^jJ jL-jI* AY I ^ t «i j <i c i » L 

I j ■ ■■ Alt Co'i.i^-i Jui3 ((JIjjj)) 2-^_<Ii Lalj .nj^jl)i (Jj^LxisI iii!j ^"^J KljSjjol)) 
L»5 '«jCI , „<"« 4^ji ((jj^iuxi/)) Cj^jjjiIj '.«LLj3j^oj»j «i_aJI» (_^j£j±m £ya ^i^-J 

.<(^oSu^S» *_a «^uo-lu3» Ci>, a Jul 
<«LjVI» fi~r <^*i (_yic. d_a^Li Jxaj liili (jl 1 (j_j_«Sl^jJ, I Jj-2j La^ iJi^Jil (j^aj 
CjLcLoj»- (jl Jl>o ijliil J j mii ^Afi. 1 ISoj^al (_ T a5 .(3jjj<JI f< > jJ a m ^^lc L^-ta _^£l 

Ci <il (Jill mJ >jSLJI ' t» A*ti cjIs^j! diL>-Lajul Sj mi< (_p3jL«j S^jjS 4_u>jSL>. j-^c 

2-jil_»J1 5 -» I ■ ^.t I cjjl_-x-.il 4_Cj n -r a» (j_a KijJjjjLa jlj|» M_i_a LujJ . l^j — j__— 1 

j_LJ» :4Jj_j I ^C ^" a « L Ljj_a/ t jj J j_TJ » tLsjjI ^1** ^^ •».' jfl *" iSjo—UI oLVjU 




££AaDaJ)lhJI 

Lot '. \\ \\ aLc (^ 4^>_<i Xi (jJJ «(Jjj! Jjljul" m» i'1/vrt" aj i<_<JJjJ 5La- j"ijj 

LJL>. i-3jju < *•._; -» ■) lJjjjjjJ (jji J£ ^ «Jjj1 jjIjuLujo) 4^>_<ii (jf jjtia jjVI 

y-1 oJLi>U J^-*j (tjj mS| («_i-ul-i l_uL>. <_£j_*j i^n^l o ' 'U J^J-'J '(lW^-* (•-"•Li 

Sl^jjjJ I ii l~i -r a l^ul (j^^j i ii 4S^_uJb ^^uJLiiuJI 

uJs Jj*. (jlc oil Jl^ jj^'C in "it La i L4j>^j L« i_ajL>JLl jla JiJL (jjii jlsj 

Ijj o~iiul 1^-aljLa liAjjil -t .'-"* 1 jjjja £jja " ' ■— "■ ■ ■■ Jaiill jl» ■ -I (jf ^jJI SjLfi/VI 
(Jj.tiiJI ,_j^ (jf ..I -»-•; i,i^ i^LJa jJaJJI Cm t.'tl ^ifl <dllj A£,j (jifi-J .<j}j_"JI (jr 3 
f-LsjJLi JajjJI <JL»-j j4~ i"il J-2-3 (J« -<ll ■ JaAiJI 4-C I i i *-> juulJu (j£ CjIJLi JL9 
'Ifinitl jL*jjiI jLt^Jl (jla ljufc jljuj iMj^ls r-LaJLJVI IjjisjLcj i«^jLttUaSJ £)C 

jl9 t(jjj Mi,.-tJI (j>iil! (j-« oljij* mill j^>.ljl ^3 4jjL«!lLujVI '"■! ... . ..jti 'j » ' --> j 

.ajL2j V oL>.LajuVI ujuk Jia Jf>. 

Lo iJ-l^jD CjjVjJ ^ * >*j (^yJI .U liill j « iii (jriii Vil i ^ ^A aLlJI (^yja-S 
4_>.jJU < rrjILSJlll ( _ ) Ai_>. ^1 CjL£^_i5JLj fcfljij ?H^' (j^-alj-A -k» ''■" (jJI (_^-il 
(^a On m< ii~i1I 1 1 nr «ia*jo i ~ 1 1 ri^ JL3 (_JjjiSI it-xiill CjI£j_Ju j-J^I ilAj ■^)J, 1 ^ 
jjljJLl ^J CjI£j_<5JI ajufc t— i^ n"'ql Jlo3 i|jUJL»o LiUj Ja£. ^j^ fj^tj Ai*]\ ijj^al\ 
jJb i fTjtLS^tJI (j^ii ^ (^yi Jj)JL 1.1 J "»-jJI Jj ,i mil o^J .(Ja-aJLi a^> j }*> 4_>.jju 
t«£yujjj-u (j^i^Lc-JJ)) La! .«LajLo 3Kj A SjLcLj 4x.^ljJ.I 4^5LojlII CjL>.LaJuVI 
?j j i r> y I i I"i I ii 3 ki^-jjj (JjJ ^jjjl " m jjLc,j^jj)) 4_a^ i°iii f j - -|" ^ (Jl-^_a 9-A3 
jJb >SjuJLi »J-r>. 4J JLa>s ^ CjL>-L»JLJVI (>a iiajdl A^^il '<!'"; 4j*_ii«^uo 
JL^ J£ <^» : ^ , \^A f UJI JSljf ^ <c_^ 4^3j .^^(((j^LiJI jL^JI juuaA)) 
4_l»jjI^j_uj VI 4 m ill (3^**^ ic.Lix<aJI C-lLjSLxaLijJ j'al , U" t «uu a] £jLajJI f\a 

JjL>- a^j .«^«juLI .Un ill ^LLai ^ tg>j^ i^LajLiI 3 U .^.'.V iL-o^il iJUIj 

4JujJI a JlA (JfLo (3^>- (_j-IJ IjJi -*-^ i5JLjjJIj 2 .-. ~ . ^ ^11 '.jjljaljjJI ^"j ^11 ^l_j 
4jljjL-ii!l i^jlj^JI jjj Li 5 it'1,1 oLj^jJI Ja ^jJjlj !jlSJL>-VI <=talS_« ujJl^a '.Antitrust laws (*) 

<L^-ll mi fl (>ulj^ -^3^ iCjljV^JI t j_A J j ^ JJ-C (j^J .SjLfciJI A\~*jl* j jl^" 'fc^l «_L«1 (jls^jij 5^ j .Ujl I 

(jl i>ij V^>" L?j"' '" * cr^ S-^-lP Lr*^' ji^i-3-^l JLa-cl I 'o I" V «i Jo iVi A-Jlj I j nil i>ilj_i]l lALi 

.The Era of the Super-Major (**) 




tjgoSUJI <vnllo«JI fiULuUul 9I £j£jwSI &£>li}o ^ 09J^i\ 

Ly l £ . 4_JLl_tJI oL£j_£JI CjIj^-jS (j^o J-^ -SJulJ 4ijL» 3 ji.i'qLij iTjIJ-jjj l"Ur Ij 

^1 jLil jlsj . La->j- jJLloVI gjjl-K.U <jj.ui.MJI ^ JjLJ' JJ^JI tilJ Is i_iLuia. 

JljJJ /(Jui» (JlLfl - |_gj i^ll 'Uiiill CjL^jji fjfS i_aIoa-a (J^J 7t£pl C1jV> I . < a (j? 
(_^jj L^J^ ji a ,j^ (j-1^' >^0 * j-sej oil 1 - L^>-LoJlJ! Jj-^ hqj) • h'CIdj i«(_ y jljj.i 
. «(jjjj^-ui»j '";_)".' J V A "j 4((jSLuiSi)) (JLa ji mVI CjI£^uJI 
jl * ml ( _p3Lasej! (j-S-J («J r-LaJJVI (^a-^J 4_uji_upl i_iL-uVI j-jj1 Oj^ * liJUfc juoj 
>£i JljSj . L».I_»JI j *1 < >I JJ-«VI Jl_>. (jjj rj-^9_JJ i£.i! tilli O^ f^J (jr^ "knit! 
(_jl /jS 4jL-ii-a jjja la-uil (jLS O—ilanill a^uijI ^ I j! (jl a_A j_iiVI 1 ij mil (jl (ja_uij_u 
(j^-oJI (jj tljl jiiti 11 "(II ■!<'■ ><il*»» a (J^Lk 4_LcLu-aJI >nfl 1 nVI (j-o ijj-i-l 4-C^a-^-a 
iiilijVI (Jj-3 (j-a j_JjuLiil .U»A*1I jl «, „! pLajjl i^JjJ (jl (Jf-3 4J1 4JLiJl>JIj . (jjj mi all 

c^JLS 1 j_2jlII lillj 3jLgi tjj-^ .UA'.tl cjL^_Ji rLjl ^ (jJLljJI ^j" mil dUi (jJI 

0*333 Cy "bJ^I^ (j' l£' '•("<) '"VI 4i*>- 4 a.ifl jjuiXu jlj <i" r 11L (»j2j 1 In ii ill CjLS^jji 
i"il 111 injJLI La! .uJlA Jlj— a VI tjJ<JJU ^ * ^"' (j-a J^i C^JLi 3j_a- 1 * mlU Jlj-^aVI 
(^3 4_».jjJ.I JaijJI d)L^_ui pfl '"I p Ljl 4jMj ''111 <i"i Lajj (^Ij i^jjI a 'i "1 1 nVI 
killj ijj>-iij CjJJl&j .|_£j^>.| (JlaCI (jJ] L^JIj-a* (Jja^ejj LMr'nii CjlJb iXa& i<Li<->j)a^jl 
, Ijl'i... Lajjcj .(JjuaS? JjIj£. ajJL2j (^ i^auJI CjISj-ui I JLp i«J La Sjjljjja ^lCj i nj 
L»j5 (<^jL>.LoJbl (^ LaJ^ (jji^mjni I^Jl£ I jj Lac 1 IjVjj \ \ J^aj^1\ jjlu. (jlS (j^>- 
(jrJ»J «(jaj^il» (Jjo (_LS I 1 nj.^j ^j i(JL_tll (J jj 1 n (_ r -l£- ' ljVj.i T • (J^jjJI jjlui (jLi jj 
(jliyjtj] LlajI (jSLJj ,< ^ .ll<",lt i^A ^, (la.) jjd« '^>'' a O-"^ ~ ?"-* a '-^l V^ ?^*^~ "cH 
l_£ JJI ijSl 1 nVi 4S^A1 qjj rij 1*1 ^lj_ii ^A I Jl4 (^^ (_LJj (Jjuaflia .^jja-I tl>^ J^I^*JI 
. IjVjJ V * ^yJJ .UA'.tl Jjji^j jjlui j-fl3 j! JUU Y • * ' j»L»JI (y3 4J£. (jicl 

Luajl CjIS^ Mill pLi-uJjj j^^ (JUJJ tLiil^ ( _>Ji ; J 7-LjVI »jlj}J JaijAjl jjL$ jj La^ 
: »Lj VI 6JJt 2atUtl tLcLxus Jj4»<j w l<* (J,a«j j-3-l t^J^ «L>ij| j-=tJ ja^jal a"itil 4_p.jj 
(_^ JiUf ij JJIj .3 j a V -^II CjLcUaillj icL^-^SLIIj ijLillj ..UA'.tl CjL^-i r-LaOJl 
»4Jlu< Y • Ju-«^ '■(__,« jj Ull jLiJI (_ylc c_JLJI (^3 Jaj-JciLI pLajjiU 4jL>"i,iiiI 4ah< a 
Cjj.I i^a J, ii '^ «j (j^J '-^i - ^^' J- i ' - ^ jl— »JI (jl — \-Lai- - 4_u^_»jl CjLajSL>JI Ci (W 

.The Urge to Converge (*) 




ajuoaU 



&5UJI 



CjJSoJI ^ liilJL^ jjsVI Juu «J .SJsllaJI JuJjj (^ «jJl$j» <j? (jja (j^ul 4JL *j-ui1jJll 
Cj^\ JLn5 I ju i/QTrnll jl Jailll JJ-flj L«_« JJ 1 y i_alaj| ajjj^aj ^^Ixj jLiJLfl ijjjkljJI 
itLal.l-r'iiil JJ_)-»J (jrlj (_$jj^>-VI JjJ^aU 4j-»- i^itl CjI^jjQIIj 4 miIL 2 *l«"t I <_3jLiJtl 
dJsllaJI JL-JjJ (_yfl (^yfcJJI jlj«U JiJ-»-"m9. .4llla]1 JLjJjj] <i*jJu>JI aLjoVI Jjloj L»£ 
Sjljn'niiU CjlJLkjJI J. Vat a /■*' <LaJjJJ,i SjjjJI ClI j CjLJLjjjjIII 5 U , „lj , *L>Vl ojL* 
L^Kj ^i^-J' i— 1 LLijjiJjJ 1^ Jj£aJI Lj^L>- Jld iJ^LJll 4-3lia]l LLiI Juvj ^yS J "i uTt JL3 
^jk L*i iSJsLLaJlj jLiiJ 4J_a^>JI Jjlj_<j/! jjj^j (j^oljj ^ i ii njj . jLill (_y-lc- J-a-Ii-tJ 
. L^Ja^UaJl ^j^Ai )j\jjMl\ aJL* r-LaJul £ja iLiJjjl *'j^>-l C^^VJ ^i^ ' Cr^ JL=*^' 
(_ T 3 r-LojLJ J I (_^oj_^J l—ul in -w| «^-a_iLi (Jl j i"iiLJjLa]I)) 3jUj_J>. Cxii^Sjl J-J9J 

JL_cf ^ cLaJl iaLj^I a J-4 iZLclii^tl JL*-o ^ j^fl J£ *jtij)) : Y • • ) j^U...^? 

(_;,£. UoJS (jhJ 4jjjis SjJla jJua 4j j ii" II i^j^*- i^JJI r-LajJVI o'j' O^ -^J 'Oi^* - ^' 
j-jj-se-l!! 4 j In r J« ^' I <i"i "c^a pu_kol jiaj : 4_SLLJI 4_cl ii^i ^j^a £U^_g£LIIj jLiJI 

(3-LsLlo ^U ^ej ^ iallaJI sLcLico (j^o 3 iil"i->l,l iijLcLkiH 4j^>.j liberalization 

. (((jzajjJi I jir>t i ^_,S 1 g" i ii a 4J9j_i_u «j (JjOJ ' ^J ^* * .' fl' *"**.' ^J-^-i 

U>!La_cf cn inj (^1 iSjCmU iaLLaJl iuK^AI Ijl*. 3,>j->. ljL^>-i « J-* cJK 

JLiJI (jjs _ tjj-ii J^ (j<^»lg"i intl (_yl^ (_p3_>-*J (_^lj KtSJsLLaJI CjLaJii.)) Jjic ■-■■^"t 
La (jLcj^ji iLj_ajjl <jr^J •' rtinLJI (juiiUU JLus 3jj) U" a 4_uLJSj tS>^ (^! 4^LLaJI ^1 
rjL>. (jSJj) jLiJI JL*-o (_,£ LiJjjvj (j^ (((jjulj^ (_£J 4 j'j iiij^JSJId 4^ji «"i« mj 
(jyjkj - « ISj^'ii id) 4S^ji Cx^aL^ uJLLaj^j <j^9j • ( < ^H5 J ^ i1ji5jj^« ' •; ■ ■■_' iJaia Luu^£ 

ifrUj <3>''J 'j' *^' ^— '*— °- > ^- g "-^ - 4 <ij, 1 ii'l 4__uLLajj__JI jLiJI 4_Sj_i jj^a «j-^>- 

» J <l >■ "ill I JL& (J-i-ja lij in (jLi ^^J .jjJ^JaJI (jrlc- 3j-tll mil ^"i -wj ,i~iVl i^>~Vlj 
Lejj jju 3Jl^-Ij 4-aJLi. jjja j-J^I (_,iil"ij (_^ JJI i'llg"i i nt,l (jl jj 1 j ^ ■ f.|jjiJLa : lU^.., t 

.JSI 4^^1111 cil^SJI ^J 4J_4^sj JUjs-I jf US _ '/Vo _ o • 3....M aSj^iiJ ^jS] 

jLill (^L^a iii •<-"" ^, iri a I aj'q OjLS (^jJI i(_^jSUI lUnill lIiIS^-Ju (_^t>-J 

ii Un 4 (Jj^La CjIjJjj. JLiaj .4^-L<jJI J>io (Jl! jjVI t^^p LfcJLj>J i4_^UaJlj 

4iHsJLl 4^liaJI <JliU,lU4 (jru ^LSlII jJjLjUI jL jJ^JjLsej JaAJI JLj-J 0^ 

3jl>-j L^ajU. i^jjj ftLj-gSLlI ^lJ>J 3 ni.L^jl 3-jL^i.j ^ ■ '-^" 3jjj '3 Ahji I jjjjjl : combined-cycle (*) 

j^ jJjJLI jU«_aJ| aA-t'h iiJ i . ^ij-w . SjjJl^JJ 3j 1^ -r 1 1 ^L>.^-a d A ^ , ^ ', 1 1 djljlx. ^J i" t_$jlx. ^jj^Li ^f^^p 




qjlouIjJI SnllfmJl filSjLLuil gl (J9JUULSI fcgply) ^ 09>^i 

i4_a^j (Jjjtill (ji fr, 4 i ii ii ') 1 (JL>-jJI ^ajjk |jJ I ii *q i^Ui x_«a '.4_Ja^j (j£-aj V 
(3ii=tjJ SjljJk }Ll tngmVI t _ y LoL». <tn«ii-> (jJJ tdJj nljj (_jj_tJ! (j-a f.y>- xj>-jJJ 

. •kjXLjj-a 4-J La Jj 1^£. 
3 iijtVl 3jj_uaj tSj— '■"d L5-*JI Cj * J „'ti"»tl jLLlI (_jic < ilt-ill (j| 4_3j_*_a x_aj 
(J^Li- i Uni i 1 1 (j-1^ <_*ilaJI (JliV.l.t. a jj^a ^ xiSi P-j-miI dixJ- x ai *_aj^j (jl £->-_>J 

SjLjjJ <_^Ja jLxj^ lUni'ill cjL^-u tLiJijj !_,-«-'.." j-3_a i^otjLoJI (j-j, v S til 

iNt m ir-L-jJilj xjJLuo-jJI p-UaS (_y^J . jl— «-ILi 3 Al. " 1 1 CjL-CI iii-)U p (j <Xj_ju 
ajl m r Li _ JaijJI Jj iJ~»- j_yfl (_,< jj till jUJI Jj_^><J 0' <^->-sLicl (_ylJI l1iL^_<ji]I 
tULi-Ji SjUJ^k- Jj^^lo (1^ ^JJ-K 1 - ^ SjuLa V ■ !— AMI j j^. ( ijiji'll Lio-iLi I ->■" i a 
(Jjj_>ij (jlS i«j^j_al» 4Sj_iIi *Ij_uij (((_^j (_yj» j»LlJ3 (-jLjjjiI £j\j (j-aj .(j j mi l ^1 
.<-il i.i->. (_iJ? L^J ultj Sji ^1 jLiJI JL^o ,J& 4j£j mil aJjLaJI ililjl a* - ." i nVI 

JMS. (j^ jrH^ jjin-fcj «,_Lui)) \2LjJji i"rjh-». i4^LLiII (jjjj^ijj -^j-J d^-*^ lt^J 

CjI j 4-aJe,„ii--> 4_j£j^_al (JliULiiiJl 4jSj_ii <_?-*J H((J-u. m ny> *-o) 4Sj *i m 1 1 I (j "< j^ 1 n 
((uiilLUa (JLjjj» 4J$>j_<i Cilio Ju9j .(((J^>-j-jJJ» 4^j-<aJ (^iJ-^ A-i^iilj i n Cj^Lx^jI 
'"OJU *j'"'" Ljjjl ml (jl (_Lu2a .(2r^lL>.jV1 (ji 4J9liaJl f-lla3 iL^Jl^-oL) 1 4 j i ii ij-ttJ I 
.«iiJo» 4^ v-Ji *-a (_LalSJLi njCl , „C"« 4Sj_,i <r<*y nj'it 
f.Vij-g^l\ JuajJb (JLij-iiVLi (j" ->■ (_£j_j£LJI i WiiMI CjLS^jji t_>ii*J <"i aLa Jl^j 
Lgjjlj] (JjaL*jO ^^UJJJ JLfl JL3J .(((JjoiII 4_^j_mi I (j Ml (j-^OJ <4jj_aJl!l ^^1 q~ ml 
(j^ i_3^LJI ilLI j j^c (JIj-o I a, < i r kcCjjI^ j" i ii _ ^Jj^o i_djLa» j \ • n II i^l i nil 

i_ajls _ «,_L<i» 4_JI (j-a-rii" ^ jJI 4_alU II a^.LL^ ^ CT 3B_oljJi_u<yi ^L-o-jiJI 
(j^i=-jj V _ pljJI 5jMj „i (j m j m Jj ii'intl (jl (j-Lc- ^>j-oI - «tjj m^l i> |»i "ojj-yi" 

(Jl* i(Jjj^3^U (J^jJl^o Lajlj tiJLjjk (jj^j ' ")» : (J^J '4^LlaJI cA£,j-ui £jjs _ i In Ti'^i 
4-il (jylc ^-<-^l 4i\l i«(j_J^-Ijn) (Jj-a i4_^LLaJI jL>iJ jj^s JuljJLa .SjLtLj -"QJ? ' "^j>» 
CjI j <JliLSj_ii I i<ijl J ■ A". , .. 1 1 i j A j , .. .i :(JL9j uN llii ^ji^A *-jj tiJLLA (jj'v j i ii 
(j^ 2Jl±3 ijj^ifljLuJI (jOjjLoJLl (j_a ^V (__, a~i "i Vj tjj^j-u tl^ij 4- aJ e. i ^a (Jj-Lai 
.((SjJLfLfl jjjuaJI JJ^L) ' 'Ufl'iinU 4_aJu>. (^Jc CjL^j mil i>JL4 j£jXlm nilta 
Jj j mil jLxJj/ in nLla L_a3^a (_ya 0-)LS (((Jji)) (jl Cijl^j" u _ (^Jijjj > ii " f I 

(jK . j-jjljJI ^jJ.1 j^yic 3-cLluiJI <jju& (_yk. f^iaj j^ olj j«" (^V La.i in. tiJLiJI 

dJLjjLSjo ,lif ' ■ ->j ■ -« -«- j ..U»Ai (Ja-^1 i—jLscX. 2u 3^jJl>. Sj^j^aj LseZLa_La LoSova lLUJ 




^jL^^J jjla. iiaUaJI jjjs LuiL*t cjL>.Ll!3.I <L-Jj jup jjjeji) :JlJ& t j j« ill (^jJtl 

JUil ^ tdJj Juu tfljuus JJp La jjLljjjj i Jj^JloJI Jj^*-a (J-^Jj -2 alUlt Jaj^a L$j? 
L$j| (jr l£. \g i mi') L$_l3 Cjj^Io? 3 1 i-in 3_jj}Lc.l 4i*i. Ctallo? ^^Jlll Kl^ ^1) 4^_i 
I i fll-v j J, > in a (jLjJLlj jLiJIj <t-niitl <jl aLj ct-^J '"JiL? "' .'^ JjJ-a- w ^*-- ""■" 
tfJuil^JI CjLcj^jIII ^ jl nVmiVI fjs, titju JuS 1 <i g fiK jri^AJI jj! VJ .(jin njJI 
.3 nj-wajjL^JI oJaLLJIj 2jjL*lil S^LLaJI JL*-a ^ J^tjtl ^jJll ^^k. 
CiLcj^ in ,a j_jJJ 4^>-jJ *^j|jL*jj_uil Jlj^al >«i ht a Jljj ^Lfl iJLaJI 4_*_Liiajj 
H_£jj£Ltl lUiiitl CjI£j-i5J j-Iaill SjUajJI CjIjI o'l'iinVI jjl^ nil! j *-aj . jLillj .UV.tl 
CjIjI « i nn jij jtJLuail (jutii L^J ^ylllj i _Ujj*jIj 4^j_iIi <«^>- (>a 4jjj_2]I !-^Jj J^ 8 
(_y>.jj i«(ja-i-uSj» (JjjO (_£jj-i>.2l JjJijJI icliuaj ^ Sl.'t I Jjj^oVI (^ S \^ *. ■ ■■ 1 1 ^jc. 
«q j in ^ )» pjt">~i in"i q^- ct^ iJjLiLI (_yij . Jj ii"i mil j^sJ Jj-ilb Sj m a 3jc^j 
JJ3 4_JL>JI 4_i_C.l3jdl L$j_l*_jjIjj_ui} jjls i«(jj^_Ljl>> jj-ua-a Cmi^o L^Jtj {^Lilll 
tiDj £»->JJ .SJsUaJI 2L£,Uio JL*-^ ^ Ja-Vl 2JjjL Cjljj-iill 3_43.!jjs ^ J A A* 

.5>>UJLl ^aj :f .L»Vl ajuk 4SlkJ! ^iLL^ JSLij ^1 2iJli]| ^jSJI 3^JI ^1 

j^jJua L^jwIjj ^ylll L»jj_p jiS^\ 3-a^JLl (^ jl»L>JLI 5jl jj 3jlaf Cul^ Lajj 
£^£. I'hifrlj) jj^^cjjil Lijjj lijtl^ ,3^1^-^a #Lui^j ' f L> .' **" J ' " La£ ,2alt«tl CjL^j_ui 
.fj^jtll j^£. ^i^ 3 ^! LTS^^' LgjJjj i " a J (( UjL^^^! ), jW^ (j^ 4 (J^P*^^ lilJi 
(^ (j^Jj - CjLclimtl » j a~K (_y3 CjL^_uJI Cjj-oj ji (j'lij <"iiu . J_. ^" ...tl ^a 
. i i ) n " 1 1 KM Ijlal «" «J^>- (JJba (jyi^ *L<J - <J^J '^"~-^ ^-^J Lr^ 3alt«t| d_c.Lu-a 
(jLa iajj/Ls^ (JSIAjj . Jj_iiLI » i^-< V" V ^,11 1 jlj-iji VI ^yJS 3JL-oLlll 4 jl a «1l jjkj 
.j3lj-" J?l «J-A (J^a (jr^J (JjTltl 3jUf l^iiM^" ^^jJI ^JaLiJLl J a miJ tiili 

5jb| J& ij i < J*_AJLi tiUiw (^lll ii>-ii!l 4_iLkJI cjl_£j_i (jia^j dJLiA 

(_y3 _ (jl£ (_$JJI KCtJjjjijIj dJLiij)) Laf . jL^Jj J^ 3j_uS tf_^i-l CjL^jji (jSLI ijJoLaJLl 




(jxojCJI oRllnall fiULuuil qI (jgjuiSI iygplQA ■,£ CJ9.Ad! 

(^ iiusbil jJoLsJtl ^Ju jl 4jL»U (.it ir-itl J^an : JLa3 1 JJUaJ! <jjj^l^i] 4jLaOi. 

JjaU-lJI (_,, i X a j i4jJL«_<iJI ISLj^jiI (^ Lijsjj jLAJI (jj» <■ it^a ;»jja jLiia Y • ^1 \ • 
Jj n f (_£! (j^a j j iS I J ■>» '"I fljj mi 1, , ilU llj (_jis^_xj| jjX. <— >oliJI 4lstL»JI x^a 
j^Ibei :(j^a^"-»ill jjJJ Lfcjj^sJ jljjj (_£^j£LII 4J3llaJI CjI^jL jjli i^Ji-alLj .« Jj^La 
« t jjjjjaj_jJ L^aJ" o^l '"'g>jJ i«(_)jijlj-fl (_^J 4 j"i j 1 iij^JiSJ I )) 4J3^ a.<JI 4 jouj-ail 3£jjjJI 

t-LjlojI (j£. <L>oLi]l jJoLtvLI SjIjJ ^ I fl"ii 1 rLmJ, _ 3 j mjj-a 3jjL>j <L£j_ii (^-Aj - 

*L«JI (_^J . JajLJtU Sj-jLtJI 3_ui_flHI *Lai ftilaJJ 4_uajaVl jLiJIj SJsLlaJI Jj'j-"^ 
(j-a» :4jL_>_laJI »■*' Q< _ (((jajjjj)) 4jfj_ii ,j^ _ * ?Hj^ ■ ■■ ^j ^J ^ i-ai9aJJ f Li^ Y • * * 
J-a tl 4_j?j iSJallaJI ^j^>o (J*-flJ ^ «l i*ij <L3liaJI axllia <_*i22 (j! LaLaj ^usljjl 
Lai t i iiici^Uj .«jJoL>J.I «Jl4 Juuo Joj) ViIu pflm j| aJLa-*- (*J-iy VI Jjj m a j jf 

JLol ijjjjL^- I j I * J ■ ■■ 3jJoL»Jll (jj£j J-ifl 1 I <j j 1 n li 1 » (jjiii'ljj » lll^ in 1 a mi'i^I 

. (jA m«">Uui (Jjj a "null (JiS (j^ Sjjj^Ji 4"irtjl*>j <-iIjJ L7^ I a j '( a JS jj»-I 
<jt Vj iljbJ-ui Ijjjx < 1 llnTi » I i.ntl jl « inf (^ CjI j Ia* II Sjtaj <jt («jcj ^yl^J 
j_l^ IjJ^^J SJsliaJt i2jL£^_i5i J-J-^I Cs-*-*" UJ^ -^ SjJoLiJLI (j^a j^T \-£.$i cdLuA 

jlcIjS » j a-*. j_u-«j ulc i_J**j LL>- i^jjj pl^Li.1 jj^li tj-*J :<Li^*.|jJL 2,u*(iii a 

(JjJlJLslII J^L>- 4_j_u,j^>v1Ij CjVLuajVI ^yCllaJs 4j^j>o Cj^-^Io! L«-Sj .4 1 <lll 
»Lal i-jLJI ^"^ (jr^ J*! «l"'J J-S 4x.LLu3 (_£?^j^>iJ CjI^_ijG lSj-^I oj^ 'U^> "**'U 
OljlibVlj .CjLcj^ mi all 4_i^jJ! Sjl^yij .4-ajL»e-aU 4 1^1 i^-^U JI>aVl (j-JJJ 
^j_3»j -(Jj- 3 (j-a 41 j V" (jlSLa Vu (j^-J («J I— a jj ^ "r ~i\ yr a 1 i"t (^11 4 j -wjJjiS'JI 
Jjl-oj 4jjtflLUI ^a r>i«J J-S ■!()"<* Liiia (jA^- 3iaj<jUj iSjIjVI B.lj -*.1l CjL^>_<iiJI 
LaS i4jai^JI (_JijW_^JI 4-CI i ma 4_^uaie-uJl CjI^jjj i a> tl (_p-a i4jjjjJI CjLlIaHII 

■ B.i mii '"ju * ^" (j I Juu «AT&T »j «IBM» LiSj_ui 1 * 1 A m ~iS I 
aiLlaJI Cjl£jjii (Psta i4lLLaJI 4£.Llu3 Jix-a ;J& jljji-VI I JLft Jlo iiOs- li|j 
4 M'v (jja T'j -r" J_fl i«(_l (_yJ»J (((Jji)) (_p--a i4_pj J,.l "1 ^^jJIj ^ — " Aill 4_3^t a «ll 

L^jjj LjJ 4 -» ■ "lj cA£j^i jjji Li>. i^jijj f l^ji-l (^Ij (jt I slU« iijLstj *]» .4 m'^l ill 

CjI^-uljJI (_£^j ^jl jj^ ILul L»jlj (jj^>3 45i^_<iJI «JLA J" 'a, . La 4x.LLu» JL*^a ^J$ 
Jjji'iii a ^jiiiV \ I JlA JfLa «jjjlS TtJ^-uajJ (jUill 4jSLcj 1 Ju J-StjJL i^jja «)ij0jLaI1 
3 iMk II fja^ J-^' - iSj '''" '.! '" J^J-" i^-"i (_>^JJJ "*ij * J I Ly*->^" *^! ^^ 




gjn^ll 



fcSUJI 



i(jJuJ uji>j <_p»Aitxa t _ J ij a (_^ aJsljJIj <Jj-i2i ^ j*i^a (_y3 jl_jj '^H^J <j^ LaJuca. 
*LIailj i ->jL-J-" J-^*>" O^ (j " "* ' - Cr^' r.^ 1 '" Cr'! f (j.'l *»~^ inl (jr l^ j i^j <jL£ 
, liJLiifcj Lufc SjjLlUIj i4xa^UI 4jnia At I 4cjb (jlaljJxujV - (-kx^LtJIj 
7-j_i*34J (_jij . 4_sLLaJl 4_cl <,i.3 (|ys ^H-"^ ^Uta5 (^Js (J»"r mo jl o <* I (J»-J 4_i_i^3»jj 

l^jj^ LibL-u (J»-jJI J-a-c S&j .Ja^JL JL><il I j-* (^a i_£j-j£J! cjI£^_uJI Ja*j i_iu£ 

^ys pi jij t mltl J_2x, (Jlajoj •T'Llil (j^sjj^aiej j . *~A.Vl *.^LuJI 4_aiiLa ^juajLol 
jjjj' »lj« nil! <_J^»J| i in in 4*9L!aJI CjLSj-ui kj> Tt-kiLuJ (jLS La 1^-uS (Jjj-iSulII ij^JiJI 
ULc <jL£ itiJI jj I jufc L L^3 4JSLIj .^yjjSUI jljJL^-VI qC jjj-^ JjJSjjj^j ^yk: I j"'-' : ' 
iJliLsejLj (»3-ij 4Jjjis Cj'j-lui jji'/i at J_*i-3 i^^^jjjjjfci i_jjJlj 4J j/j : jj-a Jf I ^pLaljjj 
c"jLc.Ua"a "i A ^ 3 ii j"i^ II CjIj j VII eJL& .4j"04 a « tl JkaAill CjK>_£J 4-jjI mi* ml 
(jb Luul 4 *i » ' q I UjJSL] _ 4-C.j_ui_i (_,jL) Jl*3 jj-i-irJI (jb 4 ~ t ft I .2 alU II "lcLu^s 
Ijj Mia "'J.' **"' '"' ' ■JLsj.jj iiJLL&» : l _JL~3 Ju9j . jJJI (_J^-uiL>- (JjjjSj Ju3 (\JJ-1I (jJJjLnJl 
jSj-a _jjk Ijl4» :i_3l_ii»lj i^jinii Mill <L9UaJu JaJU *-ja2 (_,n a ^Jl i—ij'f^ill i_>j-us 

^jjLtULi 4j1 mi'iJ (jyic (CJklJjLcLu/ (jjjdlj i^^jkJI lJ-4 (_^ (jjjjt tl i— ilj miH CjJjJiJVI 

j-a>J (J^jIj JSLA ,_ya 4_j-C.ljj> (iJj-J. JL3$ .«(3 jl-xll "LaaSLsJI) <Jjj-oV ^ul-r a «-a 
4 m J ■>- (_L»it r^J jtfLiia »U... ^l^ dji ii <i Mill dininlll jj^s 4 <jl~"> a JLt^V dJLuao^V 
0j-lJu jLjiI «j 4_cjjjij jli" miI^ "J j^" ■ "II djlj (^l (_gji^il ^ i n-»JI jjk Ijl4» :^LiLa 

5£^jiJ ^ mm^jI 3^>^' '^J^ '- ' J**- t_^ a ,i*i II ^£-1 ^JoLui l^I^- «— iIt iii 4-rVilJ ^Jl aLjjI 
aIc 4 "i a 1 ^yic J^jaj (_£ jJI aj i><1l (jyijJ.1 I J-4 LjsI» : JL^J (({J^ii /jjiujJ J^iD" 
(_y3 4 i^. n\\ »j_4 jj^ .((3(^^1.11 ^A ljufc (jl O-S^ll ^a— a ...^l—JI Jui 4_^j_i 
i'h -«■ i^liaJI J±j-*Z Jt dj r.*i n-^*i ^ylJI *L«j|jJI clj miS?! I .-^j .^^ nlJjl i'ljtI 
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' *i "i jl - 4.1ol i <i n _ (_y$-3 igj) i.uJt CjLjJ'i? L^-£p 
jJjj^JI jjiJtl ^jjs 4JI I rt %. , \ rt "i t"l jjjk .«3 «1... 

JjjJLI ljufc Jj — a (j-L^ Jj — <■« — >JI u^ Jj'j "-» Vlj 

I a, I if (jr^l »«(jry»l "*■ '.' Lj.H a» J- I - ■■ ""■ ^^j j -»-M 
4 i i i o - rc -I Lo SjJsLj (_y£-3 :*J-4_»JI '-•■-*■_■ '*•'■' — " 
^ 3 «rt '1 ,1 j—jl— C. *[jj — £J\ £>l — ua\ Jj fl ->l 
cllL^ll <1 -V (_£J_»-j ^Ju L$j| I <i *> <l_jjjj_i_jj|_£ 

kc^j—c jUkJ ( _ 7 it Jjl i ' i l l» ^ ,3 i i i j it-i< .Ml 

SjLscJill 4 otriilj 4-lj- « JJ I j " ''-"jl -i* 4-flj^_«.Uj 
Ci-* i% jj ^,111 _ tjlol -rii CjjLi J_J9j .4_J.LtJl 
*-c J 1^1 ^il l V^ -3 * O^" LT^rL? - * ?"-?- miJI (jiil-sJL 

IglnM-i *Lij^SJI <ic.Lu,o «-bo^J iL»a> _ jjU i_aJlj 

. oLjjJLII ojV\l,u a»] SjLsdil cjLVjJI <_,£ 

I tf ~itjl n a Juc ^"i 'v. i4_li.l ui »_i_usljJL Y * • ^ 

lg "r Lov>. L^ T i -kI Lc JOitU 3j_ia (J_^»-t pji^lj^j <jl! cU°i 

i -ii . it • i . sn i — • i - J±-^ lU j i>« f^ 1 J 1 ^ 

L ^L<JI (_><» t .lL-i i L9^i^» >Llo Jjai (j^a tj^cfl ^a --iuh 

l^jl_£ La SjLc il Ti l m l <i " i l l £-J-S$J f}L_uJI ^ ^alUI 



-il ■ ■-»" ' "i l lJI u!» 




»in;»ll 



iSlhJI 



(_^J->- i^yjy l"!Vl (_£j-5teJ3 LJD * 1 ' "J Uj- i '-^ " *>il *JLA ffl ^ X t '. rft-Aj J i " (JJJuLjJ 
LlijLui I n i j ->-j . <( J I j iriC tj 1 '-*J j* " ■ ■■ " i<Lju3j^_*J1 *_ij3a-jj f J -^ lj " IjJjoju 

jjLoij ij)S iim iii*<l_pa tjL"-u jj^ f-l^^jaV! ciilj^L^a <J^L». (j-«« . aJbllaJI ^£, 1 gilo-*. 

(jit 4_iL>JL! Sj t-u mJlj <(Jj_u<JI 7-^Lual CjI»Ij^>.J cJlSjJ mJj^.| (JJ*Aj ijJLuJ 

(_yfl -A^>-_^l JjLflJI ^jjfc (i (,_■«, 'lilt 4JsLLJI» [t&j*. <jl£j j-aVl |ju toJsLLJI J^Ijjs 

** s 

LkcLaia-j (j^-* I 7" ',' (J I w-iil^l 4J-°J .4jVjJL) i"<U (j^II 4_i j flijj I 3 al Utl 4-ajf 

.iiJI Jul aLlII (jJJcJl!! 'U» - - tl 4JL>. ^ya ljjln"inil JL3 

(^ fLj^SJI ^j^j«o Jlus 3iiji »tl (Jjuill -^-5j-l (.j-^zl CjLaM-*JI CJj-^li JL9j 

iCjJ9jJI liili (^,3 . (( Ij "1 1 Xj-i w ■ "1"« ( _ ? £.jG jj_^t Sit J 1 11 l JjJ3 (j-9 -(j ■! ■ -tl »L«JI 

Jj JL»- (j.a iX ( 3li3LjiJ.1 (^ '!»»'« Cj^jT JUS Ljjjj-ijJL^ (^^3 3JsUaJI 2jjL£ Ci iL£ 

«j| Ijrinlj lju La£ tig unf <L»J3 (_y3 lj"i i n'vjJ OJl£ .jjcjjJ (jL"> 'f»VI Iflijjjba 

(j? «_Li»j| JL3j .^jSI j-ozLi tj o"i <jj (j! LujjjLiJlS (^ oJsLLaJI Sj-i^iI o in (^,1^ (jl^ 

^ I 7i\ Ua j^Lij aJj <jj n r 3_m^a -v. SjJ, 4jV}JI tf jufc (_y3 i"u°iiLc Ij , ~«_< n^_Q 

. Y • • • ^UJI Jos *L>^! oIJjlx.1 

» jo ■». (_yi 4-uj i-w *jj ■ — « » Lj ^S 1 1 jjjI a3 CjJLOJjI i^julULI (—LijuaJI Ijuk j_J3 

>nfl Ac (jLS o-jI— dl (Jj>-jJI i^ji j « j_o (jL i-u fj\\ 1 11 jjjo I j ^*^^j " ^j '-*.' (j' 

jjJLu jl^-^JI (^ j_^.LlLI (_>ia*-i olju La_^ if Lj^SJI jf aLlUJI jrt-J jl j "i-^VI 
ajLw^l m (j i*v «i j Lujj-ajJL^ ^ .US« 5J^ jjf |jj "^|J_^, c^JLui Jl2j . L^u^Lfll 
43LLaJI 4jsjI jl mi'iM «^aj .((SJjVI »Lail (_^ ebj^SJI aliaJu (jj'ijtj I JU» : jq^-Ic 
Lkj_iC. jjj(^_Lt^ f Ju ia_JbJI j_^jiVl J^Li. isLjJI JIjo 4jVoJI cLsejl «JajLja ^ 

SjuljJl c a s j j ^- 1 jjj Jul J mi nil iij <«i j £/i_LaL^.L<ji 1_ojj_iLjJLS ^^JLikl (jli 

jjjo m$1 4jVjJI ^^Z f^ljJI U^jl (jr^ 3" " r ~ 1 "' (*^ '^AJ^ ^L^' 3'j - "^ Ji>*-^ 

'■(3 j > < v",i„« oLojls. j! UL«!^J&1 cjblj_a! j! i(jnA.jf 3JUo) S^^i^il jJI^UI 

jl t inVl ^yS SJj^II CjLlLajjVI J!La 5-at ~< t « j-J-C^ Lj^J tlij^Ja dJj jj-a Vjuj 
CjljVjjJI CjIjLuLo ijXf" Lt^ Cy^m&J—a >-^l OJ^- 1 '"' *h '-m.">- t(jjJjJI S^JiSj 
LjJja-i_JLS jjjjjLui)) 4^j_>Ii i " 1 1 1 n j I nS i tl_3j_>JI 4^LLaJI jj^>j ^ ^1 1 ■* J_»J 




«jL>- t'lj rt I ml jH» l_USj_li l-.iiilM LiilJL^ ^^LfiVJ 4_fll_>- (_yJJ «(jj) nip! 
(_y£ (jjjta.LxJI (jl j Mitt (j^*js^_iit a-1 ia Ju3j . Ltjo Lufc}i£ (((jjLxx^ iilj_pSLll»j 
jLuit g-l In n )V (jis^JLjj La Ij-l1£ ct^-N iA^II Jy> f fl'" JJlcj '(jj^jlj mtl (^jlj 

oljJjJLt Lillj jj->-j uj^ LJl^"' - *Lj>^SU1 f I ti Sit (jjs iAISLoj Sj^Sojo olj»iJ 

. j^JIjuLj ^ <«jLiJt a_jLLa».VI 

( _ ? i». (jL£ tf jdl « ?n« (Ml djVjJI jl ua-V^ll i rtlVi ^J <2LkJI SKmi a CO? 
^JJ jinj jLi (_," t. nJjSjlj 1 n't (^j'j ' .m '".' (4jL-*JI b> 1 11 -k (Jae_o (_<£j_£ O^J 
t 4jj V intt ^jl-a < nU« ia ^j 1 Y • • \ aLJI <ys ^;il.~-.«VI ^1 VyVSM 31>.j^a 

^JJt ncj-i-alj (^l^-c» - 4j^?>!I c^^- 5 ^ Jb-"'N r>Lus)) ^Li^iJI 2JjL>J.t oof 

4Ltr>- (J-<ji (jJJ - (((jjjinljj i*nn i4iil in jjc L^jjj <Laj V 3 *!-»" ,„1 dA I j,^»t JjJoLJ 
. 2JsLLaJI itLluo (jl^- LutSlj Ljjj Uj i n 4jV^jJI <Laj < C>- >\ j «*i 1 n"< I 

CjLiVjJI < rt »^'l j>J ^ *i<l I JLje-3 i\A ji y j_-a>U I j j • '\' <j! 2_i jfrjJI 4jV^aJI 
2_xoj Lai '-LjjjJ SJaLLaJI oLtLtaJa ^Kj-A S^LcI 1J& l/'JJ AjtK j.'i ^ 4-iSL^aVl 

£4-4_>. ^ (jt jJLJI oljji^c c*£.j_«i cdJJiS .j_^Vl jys j*v a' JI^j >La .^iLV^aJI 
oJL* Ji^o 3 j 1 U" ^ l( jLLjJI (jJJ Jjjlj_JI (^l LJUajJ i^j» <aJL«JI dLseJf 

(j» ljj_3j VJJj' '"'' 1 iijl J-^3 .4-al Vitt ^j^>Ji Jalaicj ( J_ 4 _*JI i_Jt3aj 3j^L>JLI 

otJajf Lj^ .2 » ^ .U tl Ly l£, i_i^jll eLjj/ljjJ LjJjj^_iJL$ (jJI *ljjj-Ilj (>* 1 tx : 1 1 

(_jji^_j_a» -i I ^"'1 i-^| jj^a L^a-3> 4-dUaJI ( 3_j_u/ ^j^><j 5j-jjj jjjo ^j J ' ^ (j'- 1 ^ 
7ri ii^l 4i^J,l Lujj^aJL^ 4j^>o (jLfl iV a! Ij>j-« liilj jl£ clj_uj . « Luj^ iij tL^ 
. p LjgS tl jij -»-"t {(^jiio i^itl jLiC 4 t.i 1 r> jl il-v. I » L^jI (jl^- L&P! j t~ ■_■ 
«J (_jl»]l ( V * * ^ j»L*JI 1 ^ ■ ^ ", ■ ^ Jjjjej -U» .>>tl diLcLa-fc. t j^-« ' Cj_«IJ3 JL^j 
(_yJ} 3l_5e_3 J -^ Stl\ ,3 al Utl LiLua^j aLcj-aV I jj-* (_Jji-3Jt ^j ■ ■■ j't ■■■tl ^^a ' ■" 
i_iLl^ jj^a Jjuc t_iS^JI ^ytj <ii^ ")l La-S i4_SLlaJI jJ^JtjJ (jr) i>iftLJLl l-Sj n ir-> 
i«j^»jLi ciJj^Ja-jj)) Sjjj^w jj^a (((jl o CJ^-S (Jjj» ^-A^ j *ilj _ ^ Si «t lj ^ 1 1 <■■ VI 
(jji^jil j — i^j) '.(Jji—acJJ 3j j* t,l 3 iii_5Lm «JL4 7"J-lo '**"'■' 1 J— >•! ■» a 

./*jh-^U.I _ 1 " ■ i^Ij^ I d'v 1 mi j j-" L^JLa^l /daju« j-^B-JJ ^l)l^j_ii jl ■ ■".!<* (*) 




m ^^^ m 



'iSlhJI 



4j)-uu {j£j aJ »Y' • ^ _ Y' • • (J2_aL»JI (^ S-JsLtaJI «Lajf (j? (jr Lc (Jj_lJLiJL>J I 
(jlg-ml J i nil t U A. ( ^c jJjjISJLj CijCu Lgjfj i<UsLLaJ1 -5J-J-J9 jjj^hZ (j^£- (»S^- 
1 t iii a (jjijJ frLcj V! I jufe jjSJ .j in i hJ jj i nil (J-a-C I^Sijjj aJ (j-jjJI £j» I A U", 1 1 
jjjs J I ri " i nil ^ftj rt -sll (jjijjJl (jl -(_j^ J iff "*• J-i-C- **j * 'Q^J? '<~i ~*>\\ 4->-J Cr^ 

(^ 4_L^_JaJ_U I vj ^ £ 1 1 ( _ > i3j_a ^JJ cjjI (_ 7 ^!l i_3jl_>JLI (jl jjk LlJjj-^-JL^ 4jjL£ 
J\j2 V . jlj-^VL l_^ itilL ju,> d -tlj 4_alW1 jK-^l (^aj _ JjVl r l_UI 
uLJLub» :4_jJLlaJI CjLuJSLJI oj-gj " N ji < * i«""^-l JlJ9j . icao-lII ^" -v- 4jjl3|j IjI .'-">« 

.« jijjjiVi 4jjtdj (ji (jixj u '(j- 5 ! 'jj- 13 - 

■ -"^* (^^ - jS mi J inil^a (jL-ui 3jLa_£ <«(jj'jJ ur^i" J-" 4 - (jjj ■ "'j ■" <— <l3j JlSj 
4_3LUJI (j£. (j-LaL"*Jj <i£j^>J JiiJ^ (^-IJ 3U*JJ Jj ■» " j t i3-9LtaJI jjj "r"il (jl_uajfcLiJJ 
LlijjjLlILS ^ SJflLtaJI <Loj? (j£. iixjtll! CjVLail (jju SI ...l... ^jjj .ij^-ukLn^jJt 
(jUii'iljaJI 3ju^». Cjj^C i(«4jjjJ>_>iJ 4 i<-» 3» ^y^-jJll (jl_jl«JI I <j jl ** (jiiol (jjJI) 
dJsLtaJI jij -»■.) 7VJ— usl JL-2J)) : L^J^Jij CiSjJI iJ-LIj ^^fl 3juL_uJI ^JjJI (j-^ "'"' "'J.' 
.«3j_>JI (Ji^jjJI iJliLjl i>-»"<ll (Jji^j i4-s_jSL>JI 3dLa£ ('-^J K^il^-uJI f..Mi'*i1 LS-ilj^o 



jljt~.. 1,1 (j^LJI (J-jJlII (jl£ IjJ La i_al Mil's! ^yiil ,»JJl1I Cj,1 iif Ju9 C.i< U.J 

^Aj'T a ^ i " r r JL^ 3 J .>i-^ ^d^ >u <—>' L2L». j-* ">Jufc LjJjj) lijlLS <uL£L>. ^y> 
J^ «Gj « mi'iihI M^jJI JljJjU ^ — t — tl j^jJLl (^1 Sj_j,Lijs (*ij ff»j JlIa iLaLaj 

iSj *v. 'jl^ : "-'j d,ft-i^L»JI jXf (jJ-^J .«j)"iialj^Loi» 4 n, 1 a J-*J :><Jl-*JI uLstjl 
<Lu£jl J^JJ «'JJ^- Cr^ <<LalL>Jll 4_yajS--»Jl PjjJu] (j^j MjjLa (Jju^S -J^-^ 
(jjs jJljlJI lju* Jj_>.j lt^J • «*— <-u-aJ 4j Jl_j_oJl1JI 3 Ut , ..tl |j a ^^ 4_j_*j^_JuJ1J I 
(_>Aju J-JcjI (jl 3 *al ■-« -«-tl (j» I JL) jJLa ■ f- j » " jJjjuljJI (jjo'n (jJJJI (JOjjiLujJI 
(jLfcii! Lills 4_JLLajVI Sj^iJ! jj-jJ j T-"ia (^J-C- Cj^-jX. J-ifl I jJ JCjI ij r <T»- ~ 1 1 
: I j*'*_j 3jul i ntl i—Sj^JaJLj ijO-jJll SjLjJI i f iI"m Cu>ji CJ - ^ '*>^>H S_j4flJI (j-a 
" " .'J tl ^ ^Lajl < . ' j ' ".' i»JJ i_p I^SLLa (3J-*- 1 (j** - '*^ iljJLC)) 
w ^ * idol Miim » ''-^j 4iqSLj (jlij-jJ! (_,li a (jLS J-2-2 ((jAa^lSJl (jt-iii) <*£.J 
4jjUo f I «i" i ill 4 i nl-w J_5jl3 3al ult j-j_uiJl jjn\-r a <LL>J CjjLS iM^ll^laJl JL>-I 
U& ljj4 IJJJ i." i j <1 (_,jJI - «OJl?-4 >> ^-^>-^< 4 _i ^Lt-a i,i>i Cj-iLS I jl La jj * **'! 



"ft 






1 j ' '— a j 1 . 1 j i nj 5-ijljj iVitl 4*^11 sljjjl 4 o (j"i i - L^ui^L^I (Jj^ Lujj-fljJl^ J}^-*-"' 
j, * <* I •■■ " (jL^ '>-*■' J^^ 3 lJ^3 'jl « ,„vl i 4_JLLljJ,I 4j^_uJI cjL«ji«JLI js_iLuij 

Cjljl A a 3jLC 4_q_I_~U (^Lo ' <} »* f-3-5 <- ' J*i>^ lH<lli'(i> ^gjl lr->^ (jjJjLJJ aSL>JI 

'(jrj.ii "I mi 11 (>a Jj''*' (jl£ .4jV»JL) 4JaLk]| (jjaljji bailout jUjV CiljVjjJI (jja 

sljj_^SLll (j jj ni 1 ro£L%l! jujl_>JI jl.ifii'i mil <^^>-j *< t-»« i^>ll cjLc.L«_>. » 1 < ?-» r I j 

ij_SjJ| Sl^j dlLfcj-aj j»^-*^9 f'jlj-^aj Aj^uaitjO t _ ? -ml J i n J-A9) «(jL«Jj-fl .1 j'^lj)) 
<(«4jaLia]l j_^a_xJa » i-Ji] jj-all <jlc 4 jl-Jll ^M-cVl JjL_l*j 4 .ilf <-. rtlkf 
(jja SJsLLaJI j-ijj>Z fi^-^? 4_~u_<L»JI < _ 7 ^ I <ilVia Ij^aJLi a] (4^jI r-l i^J^ (j< ftfll" « 

jj'i »11 4j^u ^ <_>!_& JJ I (jJJ ij>.L>. ^ cjl^ j-S^ iJL>- <^f ^j-l^-j • JjVl aLHI 

'(J"*'J^ ^— yjj^ i*"*J iJjl^JLj 4j|_) 4-3J-*- 4 (_> ' fl <j"' lS-*-!' iJlj-s-jJI (ji-i-V 1*1 11 (_ji^- 
i4jVjJI (_y5 eL^SLll pjtXT.t Lji*JI S'h ^jll jjjiaJJ < . i^iia L^J^J J« nil tlul^ ( _ 7 ~JI 

.(PUC) 4^,1^1 Jal^JLl 4_L>J ^j 

4ijl a—c f\j - >.\ i_3^_i"j (jTia ( _ :r -lc (j^i m I CjuoS\j 1 -S-Sj-jJ! (jja j j "S J— *JJ 

(j^f ( _,<0 <jj L^jIj (jL£ .(jUj_JI (jJu-fl t>9 u ln M i l l (JjUaJI ^ I g « a 3 n l 1 11 a 
(jl i.i-yj (jl£ j4_jjl1JI aJLA (_y3 (jj^ji-VI (jiSjUULI jXtj i"LojVI aJLA (ji LfcjjJ 
(jUjj 1 11 a 4_aL*JI (jjisl^ptl 4_L>J j ^Jt O-iLS JLa-3 t(_j,n <i, i*iil I T'j-uaj Ljt i^-ilj QaSLj 
I j'l ' I j * ■ -^ j (jiajLjJI (jl r«-C.j (j^-J • 3j '"^ 7"^-J^^i ^i*_jJI 4Joi. jL>Jil (2>c- 
i. ij^-scj (ji^. '**•! -I <* L-^JI ^jJI Ijjl— iilj i(jj<j_3lj a^L>JI Jlj (ji 4jj_tJl ^j^t^a 
4jj^iS I j "■ "» i /> ^jjjLfl i<JL3j *a 4j^l, I n nil CjIjIj^ (ji>' (!>-- 3j ' " ^ >^lL>-^ , L»-'il 

uJLA ^ jlvIj ^^aitji tiJLu* (jL^ ljU iJU- ^1 cr^-J 'benefit of doubt oLiJI 

r 1 .'j Q^ 11 7-^Li^l 4aix^. 7-LcJj w ■ ^ -- *■ 1 1 tfJLj^jSj 4 ji^U 4" Mm j ^ *" ^X>" 
3j,,t "U CjLjVjJI Ji-b LkeljJaJ (jf tiilj (_,!£. Sj^Lc. i£j\ aU «l,l j . .\ ..±& J (j '^ 
l^jL^ io_3liaJI c-IU a ^ CjLxM irij ,'t j ni't Luajf Ij^>_uiLi (jJJ-ll 1 1 g >jL>»j 
L^jTj «La^jJ. I *j "■"' " CxJS JL~J .^l^-^^l j-j^.*t"1 _j J^ ■""' 1 1 (_j^jaf j tLii-i (jjjj^a 
4_uoLiwj ^4-aLjJI J^ljII 4^>J Jl a f I ^ L^cLflJ »l a mtj <4jjL£JI elxA ^S 
. 4_ijLLajjii 4_tLa£. L4JL1 S^LLaJI ^jpj 4_ilaX. <_kji^3j (j^- L*-5j 

(j^a j-j-i^ jjlc J ■ i; ' a ' ■_• ■- ^ rj-££ (jl 't^^j m ->ill 4^>-j (j^- ' "Jyj' ' " ' '\3 

jJlJ^I tijj fl^tl (jLi (>LaLa_Li Lj.i j a eLcsl (jJ-C- (j* m I -Sj g-1 a m Luajf Jujl 




ajn^ll 



6JI-JI 



(ji (__ll i La JL». (__ll 4jjii«a JJLu ej£& i_j-*J • Jjlj-'-"}— I ^ ■' 6 V U' lK 9 ^i>*^* 
l_£jJL! - ■ '— *-"■ ^— — 'I 4j) j -ill j ^ ■ -»t I (j_« j_tiiS.il _JLi_fc (ji (Jj— -3 l— Jj_>. jjajj 

fljj j^H jjji 3l_i_*ll Sjj^_»_> j-j->I J-*j '(JLiI.1 Jj j mi (_yLt i*Laia]L3 .3j i'itl 
4jjJ _ 4.JI oc^tl Ljjj^ ^li'riniLi _ (cJLJI (__a jJj J^ (jLa i JU. ^\ (^i^j -j/'^. 1 
ic-jl^jill i_ilji—>.j - jlt^ll ^Ij^JI (jijjjiij i4JI_S_l!I cj^Lse^a (j\i 4~±j^ A ■■'*'''' 

• ' flfl" ■* La J 
(j_u-a (jjO (J_Uj<2| (JjjU—JI (__fl 4_JL>JI L_p_t3lSLII (__9 (_^i < j 1 Cjj^ls I a.tif j 
•-^ Cr*! J>>-J-l J^ ^Ijll LJjLj Ji_J . Jjl-IILi Ij-^Lia c^_3ajl (jLS <(jUj_JI 

jj^_>. ^^3 <_j „>_>. ^JJI lLx>JI ^>£. 1 j"ti .,.« ; LuL— ll i<i i ii jj— uajiJI p-j iX^JLI 

5Jjj mil (-LJJ.-SJ ipaoiaaJU (Jj^>- (jljj" - ^ llh* _h£^ "^"ij . 4_tliaJI j^j tr~i\ L^jjVj 

— -tisl^JI <j-j»» :i_JLJLfl i4_>.lj i/i) iiVjJI (__a f.Ljj_^iJl f"j fc»~ (jx. <_j_lu_ujJI 

ril-", (jL*?^ 4_3LLaJI jj^so^tj .Hal in 1 1 .Ut.kjul Lijf (jVI [_!l 4 n. 7 TLj 
j — - 1>> (jl (_yic CJj-— al JL3j .«4j iii^jLLIj ^afVI (jLajVL 4 1 mil L_<J^3 (jj 1 " I L 

j-* iajL-uxJI ^ ^1 h t" 1 I (JjLuJI j»Llil)l ^J 3jj_«JIj <4_iK 4_aLlaJI j_jj_»o S^S-j 
:cJL_j ilj ma') c<^lLaj i^l/utj CjIj LojlIcj . LjJbVj *-cjj U Ju^-^JI J^JI 

jjjl (__I J^ ^u-'J' d>^' ^'J '"cr^J'" >* Ljjl t i"i ( _ m -» . njjjj-i-i) 4jVj (Jji Ul)> 
l5' cr'l SjLiVI jjji (j— Caj| (jl (_LJ3j .«5(Jj_S (j-« 4_aLLJI j_j^_>J 4 jl <i f Ci-y.-vJ 
L^jI JLj^G (j^a J£)-II f-1 a 1 nt i-^jlj ■>■" ml (__3 j fl'iinl (jl jl <r-L*jJI (j^»i^ -°l jj^a 

Lcl «i"i -»-l Lajjju—j-. ljj^jj L^c^Lii 1 jj 1 /- 1 - .. /« j_«.| 3L*_j j^— » 'L^j— ) j-JLtil 

l_L*-C (_yic 4JjLH,I '*•/'! J_2_i (__ILlJLij i4 j tjj Mi'tl SLIj^JI ^L-a^.1 &^a IjjUo 

.4hlnitl (__,ija 4£ljjl (__3 Ciii'i-^lj 
4 j qih? ^Jua (__3 j_jSLiltl (jJ«-al i4_*itail Ljj_i_t3l£JI cdij (__3 ^JoJo Cmil-w 

c.LL_a (__a cjL>->l_i_»y I J j ii 7*1 (j-c UjJLa Jjj mil j^~ *-ti w " — '• ! L^jLaJS 

(__9j .4_jjJ_j 4 nK L4JI (_,-£ jJj_>J 4 oK (Jjj -_i_i_»l LjJjj-i-JKj »Lj j^ll 

i_j^j jL^Jol (j^a 1,7 1 X <i" iSj_j_— a_2JI L^jjjj (J^_i. Lgjl w II ■' jjai. <4_jl_^ill 

. 4^LLJI jj^>o 4jl or J.i— » 4jin\ <ll (Jjlo Jl OJJj 1 ~ 1 1 1 1 11 CjLLuLiLa 

i4 al_c 4_i_u-J 4_SLlaJI j_jj-9<j (_,! r (ojajj.1 JJ-C- ajj«-^JI (__A (__Ij2l 

(jj 1 ii 1 1 CjL>.^I_u3V 4__jjJLI Cjljl_>oVI «^a t4_Lj| 1,1 11 l(J u,\ "ij ^J ^ j_II 
T-jljJJ t—lLcl I ir*> (jt— — ) ' (j< ««j ■ -< * 1 1 (jjjLflJul (J^L>- (j 1 1. > 1 1 ll (j^a j j in 1 1 (__3 




4j| (jJLc Loj-a£. 4_Ac i_3jL«jJI i£>»- JL-9 jj-i^JI f^Lu^l (jLfl iCjVLi^aj*}M 

ijfljiit 11 (JjL^JI j «i~ i ii j i(_$JL_j^«j]! p^j_<!uJLl (JjjJs j.i.a'ft :«.Ljj^SJI ^j^->u 4-j3 
«Jb-!l (jljJj (j-« JJlc (j^i-p J^Sj -j)! * """^ ^ *W>d^'j i3j-"^' O' (iLh? c?-*-" 
i_ijL>J ^^fl (JjjJo Ci'ljJ Li_)jj-a_JL$ J • a 4JaUiaJI pLLaJS (_yfl jj '"^ r - ^ - *" ! 
jjj/LxuSj (J!La i a j \ & 1 I 4jSLjj^aVI CjLjVjJI ^j'-~'J (jl^ n-£Da£j . L>-L>o C^jLxoI 
^islj (JJa! 4_*_3e_*-*-J (j-^ frl— Jj g*v II j-Jjs-3 (_,— IJ i.'n iii JL3 il—ijl ii I mi'mj 

^ ^.L^SJI £\M-^} ,^fi, >Lalf LL£ «4_JjjJI <aLLaJ1 4Jl£j» iTjJlc? Jul! 
^yjk _ (OECD) S^ini'tlj (J.>LuaJJ9VI jjjbjJI 4 <i k i a ^jl JlL (\-a 4<i1"i^a ftlj^-l 
(jn <^»"j 4JSL1 i Uj i in j j* t_jl *<ll Lai _ (qJLlH <_^3 sl^^-i^Vl jjljJLi] jlj 

aj—^j Ijl-ljj i«ftbj_^SLJI Jjlj— "■' c^ (_>u^LtlII» 4JljJtj i<jj_a cj1_u/1_j_u 

i Ljj^2j 3 j o "itlj (_^ 'I .»"■ «VI (jjLuIlJI 4 «ikia (jl jJj (JS Cjji^-3 JLoJ» :ol oKII 
t>uaj V "i i ii II jl i*vt 4 i mi lb JJsVl (_,!£. *l_g_j_3 s-Lj^-^SUI Jjlj— "^ J"" 1 -^ 
-I 'j fl^H (Jljjj/I LgjJS xxLdlui (J^i-VI (jljliJI (j-a ^ j"i^ tT^J -"cJ^j-cl ii^ll 
j-A I JlAj i/o^JjLua ^^a j^l-Ai/l /«^_l3 l>-4J i{j-la,.> V "< 1 11,1,1 »i «i -*«1 4^>.j)" n a 
i \jj.\.-*,>\j ijLj^jJIj i7j-jjL>JJ1j iIjuJjj^jjj (Luliitj 1 1 Julia ^yfl (JjiaILj *_ti»jJI 
4 _;< j>-«Vl ajLjeJUl (J^LV^JI ^ Sj_c <J1jLj^jj <5j_?r *ll 4SLLJU ^ j^iJJ 

(jr»V mi fjj A a o • • (_ya j \ <V ^t j I,, i T • • "\ j»L»JI J^Lsejj . LJIj " nilj 

(JjLjljJI 4 <i hia 4_ilaxa (^ (jLAJI (j^-j-C.1 i ir-ill (j-LaJ "*~t mil (Jjj (" gl^j) 
j-3e-> ljufc (Jjxjj i" j ■ ■■ ■» * ' ■ «L)^-g£Lj| (_gjiji^_a jl jl -w| i4j ii "<1lj ^jl ii^'i *^VI 
(jl JJjJJ ,4_t*JjJlj (_gjl, i^-i'i^iVI (jjLOJI 4 pt^ia (jljJb tjK in jljuu (jjJ /0 • 

.l_>IjSL!I ljus 1^23 «J ^tiijl IjjjjJ 

4_JjjJI 4jLSyi ftl^-Li- (j-a-^*- ^l£>*-^' oLw^L^VI LilU CjJL* <_oj^ ,jSJ 
(j! jSj-Ij V j->Lus!VU 4_j_aji! jJl^Vl CjIj_jjIoJ1» o' drH>- (^ *J' cr 1 ! 4^LLil 
jjLs <( _Lia_fl! 4jjI a *;*i ml CjIjIj_SJ 4 -r i "m< i J_j_«_jJ1 ^jJLl ^yic VJ j-^IaJ 
< j ■" 4 « ila-ULI JljIj^UI i*.^ S •«- j_a t^J^k-VI i^ '^' jjJajJLt ^—3 <CjL>.^I i^sVI 




ajjoc»JU'ii»lhJI 

I > ii °i iLiJLLaj^Jj 4 j '^Lj, I iS~ inVI JjjJI (_y9 Lvalj .«4_al_C, Sjj-^uaj 
(jjSI fl "i in til 7t i ir>lj tg iii "it (jLajJI (j-° i * rt <* (j-» j-* SI u^\ Cjl—a-^Li^ al 
(_,<i ^ . Ijlviil ^_j_ST Cil oj, ,-k.j ij^ST 4_Jl_t_3j i(J^I jl « i ii Lj (JjlJJLi (jj »" a 7ij 

ljufc t_jj " rt j I «1 mi .J-iisfl? (_jiaj^_tj 3 .alii" iii^U rt^Oj^-a lj^j_c (JjLUI t_jl •»■ i^l 

. ISj^oI tLe-ll « j«)-w (_y3 ij Amll (j-a («3_pl 
(a^-LtfJ La 1^ j-iS^ .4-Jtj . j 1 H Ij^ajJI a-jiLLajj^Jl (jLj^jLiJI 4luua La? 
tj-J-^-l J-^i <JLLa iN^.L-'O 1 a'* i<JL»- (^1 (^i^J • LuLLaJ^j ^JS Jjjj^JI diLa-^L^sl 
(jjjjjja ^ eLij_gSL!l elj_<i jLlI^-I (jjs (Jjl>- (j jS'lfl") mi l (j 'v a'j . m 1 hi^ Jy>- 
t^&ljX) i^JjJ— a j»LiJ9 «_a_fl i(jVI Lal» :5^->_-y-"U "tJaliaJI JjLjj.j (jj a.l ■>" 1 nj 
LLui s«^l£lj ^t 111S 4 mil 51 a *w J-Jul (_/W ^ 'iC-Ajl « nil (_jiaAseJ 4 n ill ^ *« 1 . -»ll 
£-9j-JJ !<! in rt I (jit J-al_Se_ij (jl dljS_al lilj ii_<£a£L}| il_ajj (j^i (j "v a " j, in 
Sjj-jl (jjj »■ 1 ■'-' ■ »l (jji _ ■ ■'->_>! CjjI - ^^ 1 * " • ■• a 4_ioL>Jl 4_iSLLl)I »jl 1" ■ -SH 
4jbl UU (_ySLjj_a?Jl (_y-ajJi]) j 1 "1 ^JL I 4 v-> 1 nl^j j mi t ^Jj-Sj Jl£| JL9J -n^lj />■ -HI 

j«jkjjjLJ fr l , " <1 "1 M iVI /n^i'Cqj <jdj£Lj^_aVI (jh^l^'l mil (jl t Y * " \ »L»JI 5.S J •»- "l U 

(jlc 4J9U0J1 ^jj_jo (j jt-i I j} lUii '"i jj^Jj - ftlj ua_»JI CjIjI j -^»1l tf jufc (_Jj-«J 

ijjijjJ LjJJjJ (jL-^i LjJLxu ((jLjjUJI 4,rtj ^i^ (jla iLiilj J^J .4jj ->-"i11 ^j'i m«i 
SjLiiil (_^l (_yic JLail i^joiej ^La :3^jL>- Sjj i nt pjjisjil LdJjJ 4lALr"a Cxilo 
mJ JJI <>JL>-J ^4> jjjjelll tdJ j Jj-a (j? «js 1 LuL«jj LtjL>. 32LLaJI jjjjdl (jf ^J 
(_y^ I iS^ a.a i4jj_a_lI1 Cj|jl_i_>. (j a tfj_j_cj <jl_i_iJi <2j_Ij (J_t_-v 4 *■ ' ■* (j^o 

I Uj j M ^^Vl C^jLS Ujj c^Jlj .(jlijt jlj-a- (jji 3j_p-Vl 4JaJLU! Lai 
«jj/L>. (JjJjlS LiJjJ-aaJLS 4j^ -jt'i I Ltjl ^ mi~i ml (_, j 3 1 L^-g.1 a m JUC (>l «1 flll 
<~ t iS jj (j" -r '^ . T(j^ j 1 « 1*1 1 n f LaJUJI (jja j±& (J*A? ^*^ i<SUaJI jJ^jaJ ' ■'— 

o^ (*^-J lt-^--) W5-" L « -» " -* Ji VI i_^li *Li^_^JIj jj-^JI i^j-a (jf ,_j^j 

i'UmiJ ^ (JJ^J (1^ <(^i!J U"*^*.' Cr^^rH-" J'^intl I JLA ^ »JLiU (_LJjJ1 
rj 1 11 j I Juij . JjJjL^ LJj>i-|Jl£ (_y3 4^LtaJI 4_ajt_i JVj" mVl 



iLjj^ < \ tl fr I t-i q ^j^jbjj <«»ij «J Lujjj-Jlia :4j tijjjjej (j1 (jiLjiJ (j^-aj V 

. I ^ I L^ ^ I j] i, i ) 



II 



VLiijonjJlS Cu? l vl»l 

_ Lujj-ojJIS '"■ j" " JUiIt'ILj i rnVq i4-£LLaJI ^J^»o (J«rt.' Lgjj>i j£>J («J I JJ 

-JUJI j^ujjLiaj AJalUU SJ^Mia ^1 _ fJUJI ^Js *l^ jiS'Vl jLLHI ^j^-J ^jtj 
• UJ " <3 "'" "f'jW o **■ "" " " lP^ tJ^O cr^! ^ j '"■' o' 'Li* l£>*^' j-* **jj>-3 JiiJuJI 
i_*^o ,J JJI ^**^ jLa. hi II .UUntl jja £>iJI tiAJJ j-e (*J^ j^-ri 'o-lj^' 4j_*jU 
jfl""l '.SJaUaJl S^ajV uu^il< L^ajJj jf L^Jl^Llf JSLi 4_»_«$SL>JI j_lc CiLJaiU 
jLiJJ ^_t_yj jLui Jpi^o (_yl^ j Uij i n" (jjJjI '"(jj-^-J-i- 1 ! b. 1 "i ' "" ^^J— *-" J^t^i 
J-V^JJ iili^ (jJL-* J-^J^ <L9UaJI <Lajl j-a Lao foje_us JjJSj—a J-*S '"Wj-d^'j 
^ L$j|j_o-j 4 'i/vmU I j "i i n<^ (_y^ulj l^"«>.a ^pJI jLjuji^I *-3j ^jJI Luj^>- tiilJ 
i"i iXj-C. 4_£j_i!JI jf (4-C.J (_y^) 4— «j^' OJ-^J C3-b^l f»W *' J^— *■ J « JJ- 3 jL"< 

j£Lj j«J J^aljJ,! p h i •* • jV lilli .f«gia >^-£l ftLij <}*> 11 ^j-tisjJS (jt-1^- Laa-La oujJ 

<_^ ^^LusVI ^ a y J ni tft - ^,111 mjJI i. .j intl (_," ->. jl _ i j -vail < .j intl 
(jjLt (j^^ ^-2j h-lH-Laj LiA /»>1JI jjs j j'iMl i_dLlA jl ■k iri'n jlBj . LiJjj n jtLS 

. ' ' * 5 ^ * ' M^ I 4 L^ * Ai l 4j ojjt^uj 1 ' **»' ■ "' '■•■' ' 
J« *> AJJLlall jj^_>o 4jl a<* (_yJJ lj-*-3.i Ju3 Lljj j ii j 1L£ 4_uiLu jl Trjf in 
jl_3 i»_3ljJI j_y^J .(J^l^-il j^>J («-I 4-^1 n -stl oIlA jjSU _ 4jj^ iUi ir> 4-^.L»--v. 
IJajL^j ' jj* Ijlj (j^Jl li^LLaJ! jij^u 4jl«i r Si t nil IjjajLa J_3 t J^l^jJ,l frL_ujj 
4 aji 1 iitl AjiajjJI 4^ojJajJL Q-qJL3 < _ y Ti_J t j^lj) >iH Jj«_fljj ,4_xjjJLI a^jI.jIo <1 
4jJ_j_iiA i"Lj3L«JI (3^l>il 4_L>J j^O i(_jnij 1 5j j intl (J*^- tiJJI -lb> 'H _4J*j) 

CjjI JlJsj . jl£Lo"ifl jj^fl 4_»_fljj_« jl « niLi L^J 4^wL^- V 4-JslUU ol U-*- a 
iOt.\ ef\ \\ AU-CJ iJjij-lJI j^s (^Lfcj 4_51UI t 4_cLluo ^yJI 4 iiK'ill CjIjjLjo 
jrya,.! Vj-cill j\-i£ J-jl£ 4jL^UI ^ 1 g« a ^paLa 4^-jJ ^1 <4 nK'll pLfljjIj 
3jL)j f-5-i (_5-IJ (** ^J Ij .^->V jj;ji'nL^ a^jVj . frVj^^SJL! ^j^-iC I i i r» 1 1 J jajjLsejjI 
(_ya ^ n g j i i i '" iLLh (j_a j-iSl f Ljj .^SLII j^i ra-frS^ g" m l ^yic. */0 * Jjej 1 ^ *i 4 j^ 

.Attack of the Killer Lobbyists (*) 

.ajv^hXI _ (t^L^j w ' "* • •• i^ij 4J t j^ I ■ ^>j. ^a. j t$I^UI ^t>.L^ j ^ ^ -"■ ;T3t C3t (**) 




AxasdJ'fcSlhll 

!j_uijl_«_a i4_^LUJI jjj->Z «L>oLj j-fljJI u^- Ijlo f jJLs iSjaLjJ.I oL-VaJI 

lj^-j_toj Ij^-Lusj iQ^l n ~»ill (jjjl i in CjLcj_j-j]L) Ij^Lsj i4j^^ Uoj il in 

. I'm i", JjLflj «J La 4j2^JI SjjLi-aj IjJJukj 
. I (J « t, (jr< j i n "i j.t, I f.\j i ->JI ^j^ JJ^£. i- i" ^ i Y * • Y aL*JI i iiirt* i< (jr^J 
4*ojV Sjl "n « jjlC 3jj mi (j^jiLloi ^-J£i LsejjLi LjJjj-ojJLi aj_aL>tJ tLsLLaJI 
(jjjiLi (JI^j-u £j£. aj^Lajj (((jjLLiji-aJj (Jjl^» i- i-i-tc J «*J^J i<LjVaJI (^ 2 al Utl 

:JjVl aLHI uJa ^SdJaLLaJI ^lh<i i±i.l<JI (j^JjJjjJ.1 jLi^j IjUU : 1^ ~ £.> 

( _ 7 ^ ^ jC A",ll ^l j j a i Ajjjl\1l <-,'ilC < \W Y j»L*JI j^Iais (jja 

i^LijjVI ^ SuLc. cjJL^ jLu^VLs uLj^SJ! ^LLS aJSLu* SjLcJ 
*■ -* (j^b-" rLaju^l I gjlr <..-*■_> I gU^U 4-cli i^-»tl jjl S^Aj 
i^gj^i.) 4-pLuajJsl CjLcLLaJ3 jjl IjiJ jJ9j ,tj iVijj <4jL»L>. CjJLS 
^j-*** (j-a * i ■_ A" ... * CjjLS ""' *»' ■^~*»lj CjLL>.I mi i Li (Jiill JILa 
^jJS ,^1 ^j£! .al a V I 4-»l.nl, ^,1 jlflitl pjhiill u^C jUV VI 
i<f jl o^J-^ <j£- ^^J-ll '*"iTJj ' u^ ^ . .-."aVI Jj^JI j-^oj . i £jjji1\ 
i_kjLk^aJlj CjLcLlx<aJI Jj^ _*__J_^_X 1 i_jJl^>-J ^ ... a I "tl L_^_»-l— La 
q\ oljJI tiUj ^ LaLw Jj A . II ^y, Iju jiiilj JSJ ,5JliJlj>JI 

. frL^SJI ^LLai dJSojk SjLcJ S^S^ JlVl (jic >jjQJ 

icjSjJI lluj ^yi 4jVjJI (o^l>. ,jj ■■ *jj i-^jj jJoLi. i ^ ^"\ aL*ji j^L«ja 

JL9a . <t3UaJI ^_j»jeaJ (jajLJS pj)_ui^a >j>*j jj ■ ■ ■■ ,^ 4^1 ml jiuH ^"^al i ,^. i 
. Jj^l^Jj L>^ O- a <J-"^J ' *Q j" 1 ^ uoL<-ujl tj-* ^>5^ <Lu3jLji<o *jC Atl i'<qV 

CjL^.1 o "w Kiiix Cjjj^ ifoSLseJU (j-mlj i nil jjjjJI jLjJjl « i a 1( JL>. ^\ <jr i£.^ 
ijc^jfj fjk i\ JSLkj .AiLlaJI ^j^eiJ ^dj^' (3d>^ aI 1 in'iVI iXhl^JI itiii^ll 
Joj^^-iUI (_)iaij tJroJLSJl ^aj_if^a ^J Ij-ixuaj (jl J^Vl ^yic j Ujim j ^ (jK 
1'iiilUl I «i j'a^ Ljjjjj ^ ' CjLojLuJLI i"i«I i JlSj p j : " J^ jl .^»*iV 4j|JU>JI 
Cj^jo Sj j i ii a» Axul <4_>ijLlII 4jjISLILi 2_j_cI^JIj i4_lL>JII 2 al -» , ^.tl d A<- 

. Peace Death March «j»>L J JI 

'.(jrn.;.l I ij i^-hi Jj-«-c jl Jjj-»^ ^^.LtuVl ^ys J-oju jjlJI oLSj .'iill r-Lj'-'Jl '.vertical integration (*) 
-j<L».j^il _ SJjUlxi cjVjLuj *^jIj otajl .no; iiil^ia cjLiajLi^ iHorsetrading (**) 




TLii J9 iUJIS Cili» I iloJ 



7^-U-^ J lijjl III O L-OJ j «| S J fl "l l*il I ■ J'JJ *. (j^ 4 f^ '^' ° J-* (J-*y^ ' rtj ' 



jjlS I n\ . |jj) i iiMj <Tm J LjljLj (jL aJ LoS t3j_»J) (jj> '"'' ** jK** J-4jj ^ ^* ' ""»"*•" a 

4 ^^ A mil i.ii ."it il . .. -*- (C W>-l ^ (1)^9 ' ^ ^ ' 4jJJLU A 1 I Tl ' M M ^ i-fc-U I ii.iu 

j^3 t4-i aj j il l "" 4jl«i«n tf^j-til ^ajLiltl oLio-uoJIj (_yu-J^a£JI ftljj La CjLuiLjjji 
(ji^ 4_ujj|jUI 4 j i < i'iII CjLusjLall • *j j j **■ * 5jj_uaj ' n ^ "■ "*■ " <— i^L-u! 4j^»u 

4 o "i^U 3j_i_jS[JI cjLc.j n -* i. t l (JS (2r»j f-«-^ ' ■* ** - j ; ; ^ jl>.Ij jjjJLs f j^ ui a 

(«J ({O^-^jLii (j^oj ti£ -i - « .« "-~>U ftUajjxillj i3_1_ljJI 5l n -v. <JjaljJll) frj iXjJLU 
. jLjjl jjJJ 1 j 1 1 r> jj (_ji>- 4JJjX. ^Ji-lj - Lu^2j - r\ J - " • **- 

jj^ <AB1890 ^ aii^^U t^tfj VUa ,jl^ <LSJ iluy j-«Vl ,jSj (<J 
^ aJsLLsJI ^j^>Ji 3_lUjJ (jj/Lu/Vl j-usj i^JJI iu^I 3.t o ...II £,t Lutt q^jLUI 
^L>u ^yki 3j_lS! 5-a^Lt j^jkj _ *-L«_>.yL 4 Ar SJLsljll c..»j jJsj i4jVjJI 

(Jj^ JuLs iJmia tl JJJu fjj jS 4 miVi y-1 -y it) I JLA (j| "S?J _ 4_lu/Li_uJI 4^j,„"H 
Jpsl^JJ *^J 1L4I AjjJ "i? 3j_Jt£ -ij-tJJ Aj^Ll-a'i? (jrtJj>>>Lu3yi (^^^ (j_aJLiII ljuk 
(_,£ Lujj) rtj'lS ^J*J (_ i_i 1 11 Luiijl j 1 11 rtj La ^JkJ -3>^l J"^-" 3 ! ^J* ^ ^ f - * L0L4J 

0> aVl Sjbl 
j^c (jn^o." (_JJul r'l->-(ll ijiS jJa£ i Lij^c JJUJ JlJS ^-o 2 1 (ji (j^a <*^%P' tT^ 1 

^jt i^jj^-uulSI uj-2JI (j-4 CjI jij « _i n~i! l (JjIji ^ 4^LLJI f-LU^ 7tls (J& jLstjJI 
cL^SLII Jj-uJ jjju^>JI jjIjJI («JL«JI l£Uj Jj^-j j^JI LaJjj^jJlSa ^jf ^jdl 

LuLLaj^-i (jLa '(*jL> O^J~" " l3^>^' O " JQ T 5 -" 3 ^ ^*-^ i4 irtlj. 4_a^suj . 3)>^>JLl 
i"ifli"i f I Juil» :4j^fl ^yfl iLujj-fl-JL^ ^^stluaJL (_, i ii j\^JI aL^J^I j> ia< t^JLS 



(«iSL>. (jLiI CjIju (_,!]( (_g.jl i>-i~AVI J>al!l 4_l»r (jl SLuliaj^J '1^"' I j\JL <jSJ 
(_p (ji 3 j ' " '' (jr*"''^ (^^ Cm-J L>- jjxJ jJLJI I JLA (j-a C 1 1 « >■ jj-oujIj <JJjj_tjLo 
'. LoLaii Laj^ ii a <_il YfVI |JL4 ,jL$ ij^^l ^yic itb^iJI JL*-« ^J -(j^-* 



.Attack of the Killer Tomatoes (*) 




AiAaLI«J(hJI 

aJsLLaJI x-jU i_aJl£j ('n^iri Vtl if-IUnti I JlA r^-ual 4jIjlJ ^l^II JiSjtll J%x£ 
<jj *y "i tt «Lj-££ jl « ml Cjjia-iiejl LaJi t < "" r ti f 1 jl I ii<w LuUojjJ (_y3 4j,a.„->tu 
j«J Cjljl J_a ill ijLjo (jLoVLi jj « i~ill (jl L*S i4_i_a_t2_>- >L9jl_ja 4J , t " t a ojij i^j 
(jjs 4-Cj i" a 4_Cj_«_3s^j l_JL>. (J j «~i o ~ j j_jL>uVI QjS Ifl ~ "ill 7c-j-uoIj . jJJUJj 
JJ£. J J a J "^ iS°3J— c -3 '<-taj "»■ "II Jj n r Jj-jU i4jsLiaJI Cjl_aJ_».J CjIjLSCuI 
£ysl^iLo (Jj^»<J (Jjuia^jj -(J^S (j-* 4^>-Lc>} (j£j aJ (_yitl i?Ji l«"ia (Jalj-a aI, >V~ ml 
(^ (__,«.; it-i II jLiJI ^1 (<s^e_ill a!i,I Vi ml jjjs (Llj)^>. 4lca (_£J ^-ri-^ (j^ (jli) 
'"'I 'I « ■ ■' ,_ylal_a_jc_llj '.'J **" '^* " iiLJ J (Jj (jLS t LuLLj^j ^^ 4_3Uajt till Juo_a 

.4l^jJ| oljLcj 4jUt,l CjljjUl 
. Lujj— i_<JL£ (^ (Jjljil ^ -»- 1 1 <-\ 1, 1 (ft^JI I— a J-A CjLjISLsJI jjjs fj-^' I JLAj 
dij_a 5j jui a (J^L>- C iajS\ j^J-II 4 j 1 11I j mil CjLjj 1 11 "It CjJ! iJi>JI t-j ml'^ 
^ Jl^-Ij aJ i« SJsLLaJI ^^Jjjtl!)) 4_Lai. <j-«JJ (jJJ (j-t-ja-^Luoy I jjij ^1 aM_oJI 

■> v Lojjj . LuLLsjjjj Lujj-a-jJL^ (j^j 4 flt,l oLa^l " ~^i\ gJni Ltjl i " r I 

j_ 7 l!l 4jij_&LLaJI 3 tj j , „ \\ jjjtflj j^jl jJI Lu9^JLI <buli LiJjijiijttS ^,tIi^ a jjjiL**. 
LuUoj^j ^ |ju mJJJI iljjjijl <^r3 4JsLLaJI jJ^JNJ jl .(J^ji*-! tS'j""' W •— U>*-' 
j n 1 ,ij aJ 'u^JUJ^I jL>oVI jjIjlLj 4_iJ»j ^ Oilj Juu *u .4-x3lJJ i< i.uVI jljdJIj 
£JLjJ-!l ^\ 4JS Jojlj "S? i*i!j (_^3 Ji^MI ,jSU i3 S°l1l jt mi) CJ^?Cuia 4jf £yC 
pliai Lai .4_L=ij_ill JljJj-IJI 4 t 1 ,1 ^ Oilj^ xj>.^j Jj .r^L-uo^U 4_ujjjV| 
((» j gl"i» (jJI fjj JLii i4jjjjl 4_lLc jjjm^J mJJJI ^ii'imU ^_i£. (j^J^J^I iiLLaJI 
IjLl>- (jjSLLoj V (jjjJI cM-a-»JI Iflt^Jj (j^-l tliLflj_«j (_^a^ (Jd^* 3 tl>*") '^J-^'*' 
OjI^ t5L9-" (j^- Lujji^ jl^ (^ 4^UaJI jjjs-ii (jn-Vo I Jlo3 ijJjLSJ,! (_^J .(jJ*-I 
I j -^-j *■ ■ ■ ■■ i_iLi_u/V liiljj <Cjljlj_aV! j^^'' CjLa^Lc (JjL-flJL I 3 ^<* JJ-jj 

. ( _ r L I <jfy Jjmii'rlL 
- .' "'"' L ^jl_ii jjjs i-iljU-^ I j ijj A jtl S ^^ (j^Jjj » 11 U J_seJjl jJi-2 ilLuJl£j 
jj_3 ' ^ *■» k— 1 ju.t Ti j* « ■ "*»l lLI^j jjja Vjuj . 4j^ ^-"11 d j ,,, «1 " jj—oi ^J^iaj 

(_^al^JLl ..I » 1 11I Lava loljii 11 3jmJ tLi^_^£LL! 4jj-»-"ih jl « ml _>-i.,a,.^j ujj '"'j ' "" 

^_y3 J-±& .J ^ J ^ **•"' (jr^i 4aL^JI J^J- S ^ > <S^3£ O' (j- 4 (_j i"i*e3 O-iLS (j^ill '4 «i V i^>ll 
Jjl S "t j_alj_>. mJI 4jj_*_lll jSJLjj_ui— a ^ i <ij aJ n'.njJ 4_5b_lj_ij . Ltjl t ml 

.41»j>JIj »Lij ^tl jLt-u/l ^ya (JjL^JI p-LfljjVI j_a (_yi>- »Lj a'Ctl (j^ ^c^^^iuil 






fl.'.jjn .IK ■"■*■ •» litoj 

LoJlLc (JiljJ.1 J-^-j-^ ^^ ^ ^^ jL«-"^l J j a -» <J (jl 4jj V i i i It j-AU jj-aj 
i S a t Y • • \ j Y • • • ^jaL»J1 ^J& 4 « -^j) "i a j-J-C Sjj i^-»i «JLa_>JI jl « m l i"it ii"ijl 

^,3 ol jJLj ^r^-^ i-«VI iU«i ill I J-& i-ait — lu « n ifij (_yfl 3 — iJl — JLl (jiUj Vj 

4_J_sua]| 2 Al<-,tl j^c. ij^ja j^jjl (j^Lltl ,_£Jl! ,jj£j Vt (j a i>> Jl^^ tLujj-i-JL^ 

. I j 'i aCI^", ... i . *t1 3 a IUU 
Jjjaljj.1 (jiaj^jij ^^ I j * *alj jja 4jVjJI 4_ujLj-u jj I ^^.4 i£j-2*< 4 K m i a 4_aJ_j 
/-.'■K /Jill <-«Jejiatl 3 al Utl .-.I U-» ^ JlLa «5.a^"i mil j-JC- Jj-t-33fl» £y£. »l -»- mi 
3^1 A" «JJ-i-aj SjjlJJI J^-ljia j n »" ^yJl 4lLLa]l JJ/^J l£ j _&} <J' J^ I (j"'.' -^ 
flJLA p ■ ' "■ (Jc CjJLfllj I j'ijj n M *C £)il ,3jl Xtl <_x3 L«J 1 .i >^>,i, a I JLA JJ-jj 
<LuLuiLaii ' ~ ■ ' *^ JlSj .(_£^>. VI iJLiLVjJI (j_a j j iS, i »LV i ii ^"1 Sjj mj (J j in VI 
Ly i |>t«''l *N diLcLa--v >J^I L?- 1 ^-! cr*J "'^ll <j" mtlj i_ulj-iiaJI *-fll.i JiJ-"" 
• » <^ ,j_a VjL)» : I J t j ^ i i \ \\~\ ^LjlD S«l U»tl jjj^Cl 3iai- 5, > 3" ia t LlJjj) lijtL^ 
U^l i^Jjj (PJI a-m-aLJH ij] - <l\Jai\ jj^»-it Sj^LliJI Julj-UI j; <l g " . ni l 

'"'lj'-- »jjl 3jJL JjIaljJ.1 jl « ml mh^ Q^JLLlI Jla->- . i S a , _ jl « m al (j ^»j i i ^ 
; U » 1 1 . L- , ..j " U I <* '/.o • j — '" jl-j^j ciijLS (jJiJIj i ^ * *"\ ^_ij^j jl < ml i i<~ 

m-kJLSj r 1 " <*\ i_*jlj_ii=JI (j« '^ll-a (j-a JL-j-a,,-*- "it I I jb* <il Wt JL^j .jl » m >U 
j ■ -«-" jjt L^jLi (j-a ,jL^ _ Liitj I Jl^. I n j '* _ ^^Jlj i5jj " mi l J-J-C. Jj-i-oVl 
Jib (^ 4 j in'lLu j-J-C. ojj) i fit a_t_fljj^a LgjVjL*_a dLfljJ (_ylc (J-^'j-^' CiL^jjI 

j« j \ ^r. ,„ VI ^^ ^j^ 9 jlV' i ,„ 1,1 j-i^.1 Ji^fl iiiLDJ i^t_pjj .iaLLaJI jj>^ 

.((d^LajJI jL^ uric (j^LuJI (JJJ (j 'v a ~") i±i^--*-i l ^ija Dj ^ljj.1 iZjI^jjI 

U°> JJL^>JI (JjJl_£|^JI Jj a > J ljj>- -9 c>J-lj j ' "t l 0^ ^^ OH ^J— " j"j 
"^jij" ■■■U j-i-C. Jj mVl» ojub 4 iiK~i (j^a ?j^>- j-flJ » I i r Lj 4^L1qJI «LcLLi^s 
jjjjLflljJI (^^j-jij i1_Aj_l^.J S_2j^IaJI ajk_^jj .i.i mllXI <_»l_a_Lol LfcLu (jrxtl 
(^a <— tjJfc JlSij jl » ■■■ *l (_^ 3 ... al *,t I ^^Jc. ^a^Jji I !i t 5,lj, V mi 4^LcV jJi_>JI 
31 "1 ~>-^U lj_Lia^_«j jf _ (j^iaIL>J.I ^ . a. ^ Ij-llj (jj-i^tS LUL I (j^o j j'i'C 3j-^' 

«l > ij ^oL^aJI ■<)--■ j« uKjJJI jlj>.I jlj^>l 4 jU;" ijU-i^a ^^j ,(,jU_^) yytj .underwrite (*) 
j j j - ~ n yL^ *J Ijj 4JL1 ' ^*"j jl tCjl 1 i . .■ ^1 ^jj 1 ill t j--o jj^j 7-H 4^>-jiJI cj 1 1 ml L«_« fLjj ^> L^ 

.aj»- Jlil -*Ji ■'m''- '■* I ^ ' ^ I ' ■- ^ l^.\r ^1 4jit II 4Sj_jJI ^j£. t>j l\ 1 ii ! I f uj 1 n j I p it y 




££ocJJ&5lhJI 

(jjj <LL*»Llja e LLx>- Vl ajuk Ji-jj (j I ^yic Ji^-^l CjLs-^LusI *l JLc? j_j^sjj 
£>fljJ1 ,_£j^>-^M CjLVjJ! ,jja JJLC. (,■!-»." jJia uUj j_aj <<LsUiaJI >J>»o 4_jJU_c 

(_^J iS^ S"i i i.l, I j-j-C jU_u/VI ^JoLie-fl jj-a Joj)-r"iH (_L^.1 <j^a J^j-Vl iLjla ^j S<- 
1*1 n JLSj . lillju j»j-2jJ L>! 4 j i a <1L LaLoj 4jI Jl>. jj£. JlcIjjIII C< tK Ij'jj ^jlK 
(33(j— * J-J-^l o-« (JJ-IjI (jjiLflj ^jjl 5^_il_jua |_Jjf I j i ii j\ j I Mr (j\_£ till j jjl 
^ j ^ -»■< (_ya L»-L><J i Lt-iUaj^j (Jix < I jil Al , ..;■ 4j JJ <~< <7 ii ->■ I urn . Luja_o_«jLS 

Lujj-ojJLS rJj-«J y <i inj j«Jj (4jj_*Jlll cLi^i ^^lc ^j^Luil jj_»JI jjjjlsIjJI 

jjM Ll (jl (j-ik 4 ■>• j~i II O-lLSj 1 1 "Mt~* tiU j ( jm (_gl iZijJ -r 1 SJaLLJI ^_jj_5eJll 
i4jJLuL>J1 4 K <"i 1 1 jjj . fl-Sji^a j,-u.<-"u f«-2j j«J LjJjj^xllS f^JS 4jj_*jJI ^^1^1 i h a 
(Jjiill Jibl |^J-i-u (J*-aj («J i(4^UalJ I^j^>iJ» Lyj^d_tJL£ **" -i ■■■< La (jl ( _ =r & i(jil 

.4jV»JI 4Uli.it>> 42Lk!l ^LLfl^j^fc-J 

t _ y jj- ijj^oJ-JI jjjj ibais Sjua i V-i i ■>" (j| LujjjlJL^ 4jVj ^^ic (jl£ 4j| JJLjj 
fJO '*"''' XJ> 4jI hi "ij (_£JJ1 (_yaL>JI I j <*_^j ■*■ " Jjjj.iLsj (^.3 <"i-»- -%» i JL3 O-lLi jj 
1 ■» a i(jVI »-j o •>JI fj in i LiSLa -J » ^".'J .py-iiuJI f^-'-v fi < ii "ij 4j£j (^LLaj^jJI 

(Jl^ls j 1^ (JSLiiij (J-«-«j L-ujj iijTL$ (jj& I ^ "1 K j rti 3jl_ti,l 4JaliaJI ^ ■ ■■ <zAio 

Afi'ot iJLv (_$! tyic.J . 4 « fl'sj-a 3_illlj i4jjIj C^iL^ jl « mVLa i(>JjVl 1 j j "I ^ 
LLjjjnjlLS 4 ii 1^1 uu ^j^» ■'! <l -1 --1 La (jl^»t -» s j **■ 1 1 ^j^J! jjjj JuJUlII CJj-<aG 
iTjIjIj-oV 4jj^ 4_Li»jL»j>j i_JlaJI ^ ^jj -.^ cJIoj (^1 < 1 '*-'j_i^»LUJ( i-oLJI 
Jlj-oVL 4 Sit ;{\ 4 j ml j mil t-,j f.VVl djui JSjijJaj t 5jLJj^>JI 4_lUaJI 

. 4jJ) II l"l 1 1 OLuiHl nil j 4_LOjSL>Jl 

a,> V - ! tnj rj i/-)l (^JJI >ij J.">^ II jl mi'i'iI j_«-3 ii_AIaJI ^ 5jL)JI :OJLj4> 
jJa£ i' ! j -r j j 1 1 ^ji-ij "»o ^jJI Q^S^iL 1 nil i^jL^j 4c 1 i 1 s> ^ya if-^j^uu JS (_a 
g I ii"i ■%■ I ^J (^JiJTuji 4_L9-3jJI SjjaJI (jLj IjLj-2 jjjjjll dlfjjl Lujj^-JI^ CjJL>o 
4j! jjk j^ljJI ,jSU ^UaJI jj-a JSf CiUi Oj^iu.1 (^Jj i_J5l£UI (>a jljjVl 

.California's Perfect Storm (*) 

l«5 i_jli-» «La ^ Vji ^ _i U_i lii^ib 5^L>. JS^i ^ylt u ml iill jjJJI ,jj» i^j-tj 'Lkt-i 1 ; Bagels (**) 

.(*»>UI . 




?Luj9<lJIS Clip ISUJ 

4jVjJI ^ 4JsLL»JI (^jLl i_<lLaJI Jul_p ijj^AjlII <jj-l!l j>o iljlj m t utTiW JMa- 
uj-lu/ /A jli > ri 01 ( illnll J-flJjl t(jjSjlj 1 iitl mJJIj (jt 1 ^ ' HiJ-'" £-i>^ J ' * * 1 .' 
4_<^L»Jlj <(4_*3LLaJJ 4_Aj_iJI» 4_ajLj>JI .-.IU— ^ ( - > £j .<Jj .S^JLill tilt J}L>. 
(jjJI SjjJiJI I iriji (Jj <i iltntl SjLjj jj^. 4J jj 1 11 1, 1 I A\, 1 -i*j i _jJb tCjjjJiJjl Sj^jj 
. SJsUaJI jj^a Jy>U ciJ^t <j*i 111L1 Jj_a JSL! tt<i m La^a Lujj_ia_JL£ ^ LgJjLa-jf 
jjx. .-■! .~.^~ « Oyi*^ *i$3^\ (jr^ 4JsLi»JI jUU^„ ^12 1L dJj (jJJ 4_flLu»yLi 

(_,!£. ftljitll (jf-i« ) (jjIWii 11 j 4jVjJ| (jjjj 1 n a jjLfl iljjfc *-«J . S^ji-il Cjlji 1 nil 
4jaLLaJI cjJX^'mil jjlSLI L$JjJu (j^II li^liaJI 4_ji£.La (<UijJ 4JLu->JI p^sjj-;- 

.j/i<i ^u£l 4jVoJI C^ 3 

(_,JLkl j»jLa i3j j -^Vl cjIj ;,iitl JX_Je_3 «_JLkJI ^ SjLjjJI ajui <<^jj 

CjI V-i-r a J-»-l (Jl <iS" 1 11I Juljj .4 <iV i*-»tl 4J3lIaJI <*»l t*-» * fr Uj fjse-i Luj^LlIK 
(^ CjIIi -sl,l ajuk Jj-a ftLij < rt^ljli njLa^JI ^j-a (j_)J_2_t (JjJ9 *4jjjjJI 5 alL->tl 
j'v in j m'tlj-3 (jl—ij/ (^ ^^iaJLl "LisLLaJl (3\>— * cP'J-^ !■"-' ''"J • LaLaj 4jVjJI 
^ f.[jj^J\ f-IUn'tl ^jlill *■ ' S^jj^ 4 ijiini ^ylc. 3alUlt 4_ajLc 4iaa-a <_ rj^p 
4_Li-L^aJI CjL^IjJLcVI CjjIj i^jVl oj-^l erljVl j»LiVl J}L». <Y- > • i_aj_ua 
Jrt"i 1 n« g-"i< L$J aJ-2j (j^J' 4_LaiJI 0_us>jj«j nil! JlS Sj < A 1 1 ajuk j -^- ^-H (jjj 
^jlj i_J2 ^ .4 j in^j. (jLij 4JjJUaj 4^Ual! SjujL^- 2U-> ^ S-aLa"^ 2 alUH 
i«j^ 1 in 1 u)> 4^j_ii 4 Ui nl^aj LiJ^-2j sLiJ^U Lajjju mL^SllI ^^. U .~, 1 1 ^jjC^L. „ll 

( * +) ^jlj-^JI 3_j^>JI i^LkJI JN :-■ ...V ^j^c ^p^. <_kljlj Jj .42LU1J 

«jjjJL>JLj l*i 1 J ts>\ » l—j-jj^_i_JLS (jl jjil tjjj.l TiU (Jj **JJ .4_l_i_il] 4_oJJi_uaJI 

jlj-aj (jlSLa ^f C5 _a I rtlUa *(_,_ ii m;I w ';"■ VI cjjj^ L^jl j| ,1.***^ Bananas 

.(J ^T- l"l (_£l 

.^>-^m _ JjU ni^t ajLiJ ji ajLi-ajJI ^Jill ^ — ~^ ^ f^j^ ^ '„.;..■ ;Barge (*) 
JiLti^/l LajjLj^i^ 4_l9^>JI 5-ijt- .rill cjUiUII ^ SJpjeji ^ij'^* <^LL= :Geothermal energy (**) 

^jSLflJj . 5j g ( rt i 1 1 jj) ■» ir^ill ^jjs 4_LalSLIl 3jIj^»JIj .4 j iVijVI 3j r^i nil ^^ 5 ■ .'iiU j i^il i all ^ * j j U 1 1 
Lj^Ll^s jl 1 j t j i U 4-»_3Jj c-j-i^iLLa jj*.] «_jLa ^1 jt jLit_Jl j\ tUl ^J I jj^'; iSLlaJI o'j~& j;* ■ •■" 
Jl_ J^j (J ^ «jUI 3j1j-JtJ 3jl <i"i . i.^l ^SL«JJ i4_aii_o jl 4^vjJLfl_a 3jJJ ^^fl ^j^j^l ■» ^ - - ^^Jl ^j - ■ -^^ 

.^jiLI . ^3-Ulj (j^LL^JI ijriir,„'ill jl ajjLj^SLII 45Lk!l 

, ijisj-o *4»-l>» j-^- j-WIj >-jljUirtVI (jJI ^jmij i^i^i lt^^- j::'~ 'Going bananas (***) 




SjjjLC Ls^Jo J'JJ* _ U^ (jjJ jj i (i U J^-J 'p - * J^**^' f ' *-» -**tl f I "" ■ ..I tj 
4jjjJJI ajallaJL) J^jlj ^pJI a^^-.^tl 4J3LUJI diLLaJt^o f. Lb ^£. CjI^jJJI f. L£V 
^jSj Lj^^lXal (JjjIs (j^j j-La LgJLc i_3jjjij» 4jVjJI a JLAj . jLULi jl AjtAlLi jl 
. 2_)l jl>. ^>-j£- 2 alUII jljJjj 2_jL»£. <_L*-»- L«-4 '. LSj^i (_yi 5joIj_u3 S'ij jtl (jiJljJa 

jjjj^i (_yfl i"i« j"il (jPJ' 4 i in i ii Uj ** ,^-.M itl <l2jjJqJ| l*Uj i U^jji jjj2( I Jlj La^aj 
CjII-it o (^1 *Lxjj ,3^I^J.I aaj <J n<\ Mill I Jlj* Jjia—fljj .aj^^JI ^ 4_flLlaJI 
tillj *ufcl_oi jJaj .CjIjm* i n~i11 JuLc Jl^lo 4jVj]| ^ 2 «IUU SjjJu*. 2. i jl". 
^ ^--s'. dJLui ijLZ 4jLj J^-SJI tU^.ll ^o Jl^j V 4JSLI <3 Km.U AJaLflj ^ 

4_i^30-a» J_*j 4_aM-«-»-JI SJsLLaJI '*" I— ■»• ■» CLuLS 1 «i m ij . LujjjLJLS ^^fl 4J9Lka.ll 
(_yJ3j • lii'll I JUfe J^L*. 3j j j S 3jj_i^a_> 3j j « in II CjLLu»JII Cjj mi "1 tl i«4xjJlJ9 
- SJljJl^JI JjSLlM 2*^lU»tl JjLuiJ » j >> CjLa-jJta ■ "■* ,>.! I jLa ij^a^l 4JLi-i>. 

lIiL S^ i"il u^it i ' J " *_' (jr jJljJ 4_aLLalJ " ** j ■ -» se uj» '"'I l-» -»■ a JSLji u& 

(jjo (jj'v 1 (j "1 1 11 t, I I<j"m t"\ j»LJ3 (jPJI 3 J 1 " 1 mi 1 1 7"'>I^I_S '((_>oLiJl Lg-al ,t -V" 111V 

J i^i-»-"i 111'^ tCjIjij 1 1 n"11 j_2x. J5^>- (J-*»iI oj>-^_L» i^r^\_3 - L^! L°J j .^■j.tl 

,J& 4j$jij| aJsllaJI oU&je-a L&jdjj fjjl\ tiiJj (jja ^>j£! nbj^SLII <jja a-yjS" (_yl^ 
e.^_ <i LoJi_l«_3 i4_jjj_iJI CjL-<-uI j mtl (_yjk 4_j_2_i_2^>J I 4 K nil,! (JjSj ilj_^jj 

3 Li'qLUl j j>ijj _j^ (>W' t«i a '<<. > a> 0^ '2_SL!aJI p-lt-i^ r^LusI ^ tjjJjj ,,iU 

ij j 1 11 <i (j3-jj Lq^Ls iiiJJ j ^<-«J • 4jj 7~"*' ^^^1 j" ■ ■■ t J.^«» -^ jl « 1 nl jj ^ "*- 'J 
pr «i 1 11 " 1 j^Sj *J r-^LusVl 4_il »i <* L4J «-in,,n 1^1 (_y^II 4ij^laJI (jLd ia^I i nil Oj_« 

(j^J ^-i^>" ^gj,",., .,1 a (j-Lc t>uJaJLl,l jjl jj4 cdJj (^ Ij_uiVIj .lillj djjj_jtj 

" 'J i 3',?-^' Lt^ L)_J^*"^iJ (jjjj^-l mi" J La I^JJJ l^jlS ^jJljjLLill t_gj" ml,' 
I j) t-i 1" jJaJs '.(3j_<^iJI CjIjJI (_y5 f-lj jjjj jjj> (j^ ^^ mi "1 a Ljl j ^1 qj «il^il,l jjLS" 
Jjii<tl (Jj>l3 (2>C- ijLuoiVI oLilajj 4 iilt'U ^JolitoJL! JojjejJI ^£. "* 1 J ■ i^ljJll 
4jV^JI J^I^-o (jl jl ;1rl (^j .4_JUI ol n " mi 1,1 JJj>Io (>£. j? J»-Vl 4JL5L 
.4jln'l,l Jj^loJI tilt ^ JjjKJLj I gir 4j>JLUI aillaJI nl^-j, (^ itiUju ii^oiijl 
(J5L>. dljUfc 3jj_uaj 4X«^>JI j I « ■ "' ■ ~ ■ « ^" j I LoJli^. LaLjj 4j.,a„TF.a i-fC CulS ' S'a 
i4Lj^Jb 43LlaiJ (jij- 1 -^' jLxjjj! (~it ii"jl LaJJ£.j .4jaj^/l oJUk <"iii mi j^jJI SjJlill 
(jjJ j j mi 1, 1 j-al 1 T * * * jiLiJI 1 n m" i a ^j£ 4 jii jmll Cjljljl_«2 I ^j^^II 4j1 *»■" 1 u\S 



hi 
■ 



TLuj^lJIS Cup liloJ 

(jr-^'* (_jJI ciUj ^j| , > 3'a i*_J3jJijo jjfc L*£j .jl t iii^/I a j_A jj rij ii -r "m (Jjjj f '■* 1 I 

«-jt o<"> *J .-.I ,u _, a^ -,tl a j_4 ^ 1(J JLl!l (\ " Mill J>L>. obi j_a^t ^ fj_ijif 

.L^jjd cr jLi^g<ll -ju!>iII <*-«-"i SjLij jjlc. criljJ^il 

tjj) ' "II >3 *J (j I <LjLp-t <L>-I j < .ii njj nlViU ^*JJ jJLfl i^jji.) 4 j -»»Lj (j-«J 
4i->-UI)) jLa iJLill (_Jj i i ii (jr-I^J .4 inri'i f.Lal3 (j-a mJj^-VI JjjbjJI J£l m i «i (J^J 
^ 3 alUU 3_Jljj_i3 2 j^b" SJLufc «_A? (^jkj ,«3 alUU 3_, ,^tx;"ll 3_J|j, u AH 
yiv. .4-ln.>JLi 3alU1l .u Jjj_ljj ^jJLc i-alj-ifu'^l (_yJ3 L$jj~l_p_i cJojJSl iI£Ljj_«I 
»LtsJu i_,r^LxJ CjjL? 3_5LLiJ| Cj|jJj_a <_>A*j jl ^1 aj , j, JuXl djj^/l J_j|jj «^a 
iY« • Y j»L»JI ^^ tJjLiJLij .3_usLiKll l^'n-lml, Lujj rtjll^ jjli >_.j»XI SJsUaJl 
L^-l-9 Lcj i43LLl!Li jLaoVl oLSj-iii (j_a 4 !n% jl (J^JijJl-loJI jj S S ^. I I i n i m"S I 
«J3jJ L^Jua SJjLjta 1 j'ijj ^j IK ^3 r l ij jCU AUaJb to .ir^LlJl)) cJjl_>. ' « tl)_S->- , I " 
Oj^ii (_yjJI tCjLSjM.U 2_jli.|jLl| CjIj-£Jl«A] In iUj . SJU^JLj dJsliaJI »--u jLt^t 
3_jj_^ lt-.UA. jj^a, iV'miI JL3 jL*iII u^hi jls '« jjb-H" J^WJ' -^ £ UmiII jjyic 

jf i^jt^II .-.ISA.^tl 5.jt-it"f (Ricochet j Death Starj Get Shorty Jlo pUm.L) 

«Jl J ■<! » ft S j J ^ ■»- "■ t jQJ j-°J *(j' '"' "^ * ' '-* S '-2 J *'"* <LS, - l mJI (jyi^ (JjJ-^>JI Sju^-l 

p j ...Ail j^jfc 4j I a ii in" (_JJlH (((jLiii-VI)) KjjJul JlxSLus\ 
Mj^3_p. jLa . 3 Aj , ,*:, 1 1 Cj^LaLnJLI ojuk J-" 1 ^ ^ Hl«"it,l CjIcLcjVL 4j^>-l^ J a Ju£.J 
(jj^JujSUI «Li>J JJ^-I - "CLLhI" ^-JJ-^J t3^"-^' i^jUJujiJllI (jj^JjJLl ^>ojS - j-iijSj-u 

j_a LlJjj_3_lJL^ ^ S.aLLJI jjj-m dJoi. ^tj iY* • Y ^LjJI ^ 4-lij) >,", ml (^lll 

Jitlj-iiJW (jl i>jj ^J liliuiLllI CjI in^lLuJllj CjIjjuJI /jm j uK 1 1 I (j j'qj iJU^-^- ' -a 
d -wtl i^. ^ ^ i J» ~it i-,L a CjL^ISLII uJUfc (j! JuS^Jll (j^ij . «Lj»L4j 4 *»■ (*i->lj (j-^J («J 
J^Ljj jl 4ji£. jl^ (j^ij <t*l,t1 AJai!.L3 '.Liiljl^ 3^j^^.tl ^yaxj I jj'a (jSLI ^,,/,> .^.ll 
^ FERC 4i>J C^l <i' ml LaJuf j .3-ajVl jij jl Jxi Ji^tj-SJI dllj 3_JL«^ (jj 

■ "■•^1^ i Y* * Y (^nU iii r I (^ 4jj^j>JI (j_a s-j^yAj 3KA1I ^l CjjJaJj i3_j|_gjj| 

I ^ ■ v. . . a i3_3^jtlo CjJL^ CjI i Tj'il^ILmVI Lilij ^j^n \ (jl tr 1 -*- 4^ <4j T ^J LajjJu 
(jnt 1 (jl Ttjusl^JI (j_a (jli iLoaj o <* (Jjjl 3jj_uajj .i_JL«JI ^^ LujJLJJ (jLi^_>.VI 
ij^ JuV (jljSj i4j^.^j-iiu j j,r Lujj^-Jl^ (^ 3 alUtl CjK^jSi ig'n "it (_yjJI JalaJJI 

Y- • Y j»L«JI (^jj JJj^^Ii jtia <Ji-iU J j.i in (_ylc .(jgiklt.1 Jju3 (jji Lg-al m.'^I 
(jij*. ijLj-ojVI j^jJ SjjlLII (jrf 3JU>- Ci.5,l~ -^-1 i3_aUall LiiL^^-ji t_y**-i (jl (jic 




fiojxaJJoJilhJI 

«L»-j (j-1^- Lia^Lio o^-i («J 4jlfl iLjjLui Juu liJjl i iitl Ijbk (J!lj9 (ji fft£-J (jr^J 
-bUL (jjlt'ir <ij (j»J 4d)ljJuJI £jC (jjistjj jjja La-llj ii-!L_Lj& (jjSj m,fl : ( _^>j^^v>JI 
(_yJ3 jj ■ " I 1 JL£.ljil SjuJUk 4-ajJaJji (_gl (jl^ I^M^J • ^^> j»Lt»J (.51 (jJ3 < rttinll 

AJjVl <:.-»■ <>>jf L»£j .4_uiijju cdL^ajoVlj ^I^VI t-tcMill i^Luj .^jjj 

.rtAri'n tl uLiJJ (j-Ijij V SJaLLaJI jj^j>o jLfl «foJL_JkJt uLseJI «j <i -v (jj» 5| ii" mil 
Sj t-ij r ii _ Jj9I oujJj - J-^l (jt o-t^ 1 ' a t?J| '^-Lij LajI-S OJLfl i^aVI 4jLii». (_^J 

J 8 ! o iSjj_tjJ,l LaLj'jJ, 3jj_3>JU jj nil' («ju_ 33 (j! n i^-»! iSjjLjJu .»! <aj (^1^. 

^yfl 4 i^La. 4_i^aj LuLiiL>. liilj (JjSjj . juu^iVI (jisLaje-ilj (jlSJbVlj i4-iJl «A!I 
^jc (jj^iaJJ 5jjJ->JI JlcI^JiII (jjij La.lir. t4 jUiilt sL^mi ^1 JLilJVI SjiS 
1 (3 i'v flj La JSLj Cj^L^V! f_yl\ u « i n "( i ii 1 ^'n -v. uliL^j-in !l (jV i Jlju 4_je_<-ulj 
Joj (jj»jjjJ! ' d <■ j^ 4 i-yll! (jl (_,_* Luk 4_t_2_jJL>Jt 3L>-LflJLlj . 4 jlr Jj ■ >■> — N 
\ j ii i" (_yfl 4hiij JJ^I <j£i («-I '(_A-W ^i^- 3 £"_»*• ^^J (1h° cA$ f _ * Lj (j^" mK 

(jli 4(jj mil ^sej (^j iiilj mtlj [J* 1 '■*■ ' 1 1 <jU (j-ol ii*> lill L_i3jJU I Jl& ju ii <ijj 
l_5 jjl 'jj-» (J^L* f»LS J^9j .(^yj^sj-ill a juft t _ r l^ Jjj-i-uJI |^J^ (*3^ U' I t-i-xJI ijji 
(j^» IjUs-lj (j^ iS^'j) 5_aj^l JM-S. 4Jlt-i!l LujjjLJK 4_L>J ^ lj_JaC f»J^>- 
:>L5Li <4^iI^_ij t_iijj,! q^ijVI'm <(Jju>JI tiJIi ^ 4ljlntl 4_^>Li»JI CjI_j_l«V| 

" c j '" (J - -^ ^^L? -tSj-" (J^^ u-"^ Wf»^^" lt^ "^bJ l° u!" 

_ L<^i<<u V 3>^lj 4^UaJI (jj ISjj-af (_^ i-aj^fl Jlxj 4jjul2uj| 4j»SL»JI ^j 
^Jb i4lal i n j ) i4^LLa]l (jl LajLoa 4_»_iLii 4_xj>- ijJLL&j . L>.^ "i «i i (jl _ 4-L>t iii j i 
. 3j) ' " ! 1 '"'I -l^'l 4j „ I $ t j jl jjixJ 2 (''ij ~r\ 4 j o i»VI (jja jl ir»"i^M ^1 ,Ji.J_a 
j^jjL^ jl i^'ql (^| (jLfl ^(^yjfii J^ («X.j (^i*^ i(j;i-l in*r!Li S^jJls^ 4j^iaj I ju* JJ^J 
(- 1 ii i°iri5>l La^ .2«IU.tl jj i ii j a (J j n ii (JJJ (j^« j»LJI (jLiiJI (^J (Jj-^J (j^>- ' ?i«i^>jiii 

(j—a (j_j} n!l (i i i ii t ( - 1 — < _uJI (ill j_>-l (J5L>. Vj_jj3 I «.|j\_^.? (jiiAjj LuLLsj^j 

3^1* .^-tlj icliLiVaJ! (ju CjI i-»LULi J S'tl (jf 2 ^_. ^->- LiLJ j (_)IojL*jj 4 Y • • • aL«J1 
_a_Al till j L4JI (j>a fa^-jJ! Lt-^- '4j J-C.2?! fJJJJ (_," "^J 4 4_j_flj__ 1 ^J,l 

.SjuJUi 4 1 ii' 18 !! i 1, » l,nVj clllcl ilf. L4& L^jLB 4 jl I r->*4^U 




TLujyLJIS Clip l^loJ 



J£ (^ djjaj IjUi iiiUj «-Aj . I flj'* jj^LiJI f-LLa-ill 4£jLju4J 7ra m* V ^-»-jJ 
(jjs ifSjUe-j-U CjLiVjJI »l i"i "1 niL) jjljiIxJI CjIj mi f (jl , t T- " in aJL«JI dLjtJI 
(^ <J1iL>.}Ll«I Ij-J^i-t ' " • " • '" Jl3 <(>U-aJlj (>-^-flJI (jrll 0*-"*-J^' Cr'! ''U "i^O 
(jj cP-^-J .(_^oL»JI p-Uaill ,JjJ3 (jjs SjIjiVIj jl a °i"i m^fl *j» nil h>L_lU f-UaJ3 

c-UaJLlI ciiL^j_<i JjJs [jjj »j_2j aLjJLI cJli S ' ^y^jiS »UiJJl olj iLuiJ^-a 
ijlm 1 IjLfl tCiL-S; Mill aj^-4 £^ j ^y>» •o~>'' il)- ci>^ iy 6 j-±Si Qji\-s*l\ 

(jja ^H^l (jy^ *yj - ^ 'j J^ ^ CjLajS- j»J_Sj ^jjiJayji 4^_u (jl i(Jliil (Jj 1 1 11 (jrl^ 

.fjuji^aj^ \r« 

Jjtj-o/VI (jU <>_a-L>«.U )jj& (j 1 11 II jl_x£j " J ^ ^ a-istaj (jj) " " <j U U- 5 ^*^ 
^Lfl 4«J3| ajl /J^a . 4_ij_uLi_u2<l « !■ ,.tl (_lc JjJaj £)1 (jjs 4j j 1 1 n j LlL2j ^jSI 3^>JI 
tililjl Jj_a 1 gia A j n'l i.ij JSf jl t mi? J)l -^ VI a "i-xl t_i>-flf j^Jk 4 mi flLUI 
Ju^ dljJLoU J.^aVl 4jL»^>J| jjf lL dJj ^1 i_i^f . JaVl j»LHI <yS ^l V miV| 
3 JUL I ml, fn «i 1 ,-Vi i(_3JL^JI 3jJ_5tjO 2_jJLa CjLjLcl «jJ_5j ^^^Jk jl » ma I CjI ilii" 

jj-U Jj^_aj V (j^-M) Sj j j 1, 1 4_Lal iSJI CjLJLcVI i'ii 11 ^ilj _ fn ft, > ->-j (l>i3j *-^ 

iflj "1 in ^Jj (j i n j"l (lAJJ i<((j^ljjl» «L^j mi (JJJJJJ (jj 111 i\\ iSj^ (J-^ J-j-^jl jl" 
iLijjj' cP—a ^loLjLa (^j .ajjjjl Jj_^ (j.0 aJLal Mill ijLJa^J! ,^1 a '^1 iX^Li 

«_iJULl cjLjI£.VI (jjs (jLal 4£L±ji _ I j t^ i *■ _ »Lj^gSL!l 3'j-"' oL^^Lust j-i''" "" 

aj^j ijliiil (J J J '" (jr^-J '«4^LIaJI «-l^-S^» gJX.1 1 nl, 2 .-»..•» ^- 1 lj 11 ^, l^tl 3jjL>JU 
^UVl I (J\ju3j_»J,I »^ a <ll JjLia ^^3 CjI 1 m ■*■ a < 1 J^-J-J (j- 1 -^ *^-i>-^ <1 -^> J -" 
4Sj_iiJt jlju Jr _ (q-^-^j iii' QJ '"'J*. 1 (jJ-J-J* r ' j ^ ^ ' ' ^y> i 1 n 1, 1 (_p-a - 4_i^sL>. Sjj i>-n 
.SjJai. 4jj£. ^yJJ JjLUI tiiti (^ SjIjjJI CjL*.jJ i-nriiiVtl Ijl 
(jjs 4_>-jJi (_;,!£■ 4-^1 i in JL_*j f I <j (f* II jjLj (Jj-2j ^j_>-! 4jjl •> a tiJLukJ 
iSj^sJI Jlj-uiVl S,l ^r (^3 L^jJij 7r,„a,inl V ijj-i^s Vl a_fll_j^j fj, 'iTTi II JllAjlIII 
(jriti liJLuk n_Jj^>-l S^aj .^J^-al 2^-Lj.aiII jljLjJlII (_;,!£■ 3-i^J-^' Cr'i Pj^ Lr^^ 

I gij>ie3 (jX-<u ^ (ciljl j Mitlj <_ -ijj ■ ->.ll a n< «i) »Ij; ^<ILa :dUj ^ jUHl 

SJjjJI Ul.'r-i"mii l >«j*J j_pJI a_^lj,„ll (jk. ^M U , ^Vl 1^4 jiu_. ((iijjjl iy^j^ l^Jl^) i statism (*) 




ajuasJJ'iZ\U\ 

»L)j (j^tl 4^i r"i J j ii i"i"i1 4 <\V\'ia H^\ Ai-^J L$JJL> '^*^ il>-*-^ lillj-Jj '^ ^J J ' "J 
~-^ **■ ■ -»*' (j-oj . OLSaVI » ja "*■ (Jr 3 c-JLLJIa (_)isj-jiJI (j-u An j^J ojij_t«aj JjaflaHl] 
T-LLao (j^^SLiil Sal Utl / - ilU ■»■ * ^ ,n1 jjSJj^ ^ i •- • '-^ 1 1 2al t-»tl .-ilU-> « jjj I . •-. j 1 

4jl ■>•" ni^fl (jLfl ^yJLiJLlJ iSXj mi 1L L^JaJJ (j£LaJ (jl (J J ""I SjL)J_C Clljim ^^ 

. <(4_jlaAJ» UsIjjji? i"»nij1 Sal Utl jljjj,? (jLfl i(_£^-»-l 
3 * 'in a S_a^>- ^jJ} djajl ii a j_i£VI 3_I_iL>JU sju» Ji-a Lu Jir-i'i Ja (j£-!j 
CjLcLLlo (jLa ' ■■(__, '*■ <J^ t^-^-J (jr^*^ ^4 jaj^L>JI 3j Irn i ntl j! jK'-w^fl Jjj . t-"t 
JU9 i(j'^ j Ull aa^t-i-^j <*>VI .^."Vl (_}!<_« t4 a ?f_L<*» (Jj— uol lIjIJj 1 1 V j ii « " ^-J^l 
T-Latlll (3^**' tfrLij (j*vll Jl- : *=- <1 <jr^ Cr-^-J . f»JL«Jl «L»_J J£ (^ r-i -»: i ) l1jj^>- 
dJLSjJl L$j^£j ^yjJl 4-c,j~iU <J!i_<aVl .1 g nil L«-£ _ SlAjIjJI (jIjlLlJI u n«i ^ 
JiJL jjJ (jlc- JaLi>>il j-^C- 4(j!jlLJI a JlA (~._'i£<n jJsj _ ^Mcl aJsUoU <LJajJI 

J~i,.<i <">V1 — " f^S ^J aj£.-*JI Jy> a h i«U 4 < ■• A't <Jlt3aJI ( _ 3 -3 3jLL«-j _}J_»_aj 

5 lj ^ . ^ _^-iC _J-*-JJ CjjiS »m ml (jjS-^ij jj-o ijl£ji>.2rl 4-jajl ii a i J^ltlU Jjj-SJiIiJl 
Lbj^J (_)!<_« (_piLJI ^J d_j_cui3Li 4-lj n t a ^xt <Jj_^ ^ Lt^') l_M^-^ U 1 -^-" •"*-" 
»jj_jlJI_j ^(JajJIj < J-jJ^jJ! CjI jla C (j-1^. jj i ii 1 1 j-Slj^. (Jj-jJaJ (_y-ftj :((_>1luJ 

,4flLLaJI OjLoJLsJ AjJjtOlLi 

_ ■- j •»■ "^'1 (J\ uitu ■ ' ^ ~ \ a, > if 7t-5=J3 3j *" ' ' dL>-^_t^l (jL3 ijLx^IL>.Lij 

■ lZjM'Cmi U jJjj jjitj V i3_a-j_2-" 'J J 7- 'I i^hi a x_* JL^»JI ^^A L«_^ 1 1 Q '<<. \ 
(MTT)m^- ajq A"l 1 ^ .." ■ ..j .".*«1 ■ ^.1 ^ i^* a ^Q \\" ■ ..< a-A^a *^al£L*-ujjv (J^oj ^^"r 'j^ 
(jl tii'r ] LiLp.|» :MjL^ CjLj.I-^-'iII ojj* i*Lij-^SJI ^j^jo ^^^^ " jW^ -^>-IJ 
iSL^jJI l>SjJJ «J 5j jA-Sfl «_ijVl Cj|j)i mtl J>L>- j->oVLj (jriurll (> aLi=_<i^l 
(jl ijJjlSLaLi ' ' ^ •"' (_>^-i-J 4JJ idlj j , ,,\\ ejjt, JlLaj (_pijJ j-ai\ (jL-j f<ut^_L^Ej (_yjJI 
■ <(4j ni'qLlJ L^aoji i * lj_U (jLj (Jj-flJ («3 cdjLjLual «^^-Iiaj (jjJLs- CjJiJ AlxJu 

j,^t tit* ytfUtf tfJt ji jtf «JU & 

(jLS I jlj i4^a- j -*■ m ojy-t^i (_g_p in" d)L>-^L»^sl , I j A i" ' •« ■ -«" (j-o (jLS I jl 
(j£. 4_iLa-'i/l j j no ^^LloI jlSTl aIs iCjjIjSLII <_ i j 1 nj Llai- <_5j^laj I * "1 ^ ■< ~ 
a^ aji jj^a 4j1 < j "1 ml i_t>-l_aJl ( _ ;r 2_j_fl_>J I (jjijjJI (_yjj ^ S t^ '. 1 1 (Jlj mil |juk 



SS?^ 



Jjlj-i-uM-! 0^-*?J -4.a£jcj (Ja«" mj (jl '-'*?• J LT*-«J -SjiJ- sljj^SJI (j! • Lujj iijli£^ 
I J-A ^ I 1 ji IjJJ (_**ij j? i4_aj*>LU 3jj) ir-itb I (j " i "°llj-^8 JU£. i4,j,hi '^LuJI 

(3*- L^- 1 ' cr^ 1 g Wj l*** " c^-v <«JL-»JI »l— stJl f j <i *>• ^^ (jj/LiJI >«tx» ^ j txij 

fL^SLII jjl ^j irtmll (jSJ .LJuJISj ji JjJLa. (jjj 4^»l J V" ml r- fl '& y ' ■ - ■■ ~< » 
jl 4 n j 1 1 Jo^sljJl j [ juusJ\ A a j 1 ^ t—jLcuX&.l <_Jj^ ly"'**" i4jJLc cLjJSJo (JiLGj TtTiJJ 
4_uajjj SjJoLLa jJ«_iJL LlJjj-"LJI£ j^ ""L*aLIa)l o^ajl CjjIj? JLSj .j i« ill 3 — ,^t 
j_a£| «jkj <(jl^J^aVl JoL2j^/ ii-juus JAaJ JL3 Igjj Jj '5alU II 2 ...1 _. ... J^j>. 
""uiujis ^^Ja LjJljv Ij^^iijl <«JI_ilII (_gj*i i n a u^£. |_gjj) li -fc-VI JjJSoJI _^*d ~ , ,. ■■■ 

.""CaLLl! (O^laielu/I 

(_yi t<L3il&JI (Jj^>- d .; **.; ** •*- SjJoLij* ISLj^jal * jj* a ' ~ ' 'j'* 5^« ^->-l '"■ "^ Ssj 
f^jjj , > \y\ aL«JI 4_uI^j^!I SjjiJI I g ' j n ii (_yill 2_JajJ]| 2 n i ,^tl <__tt_2_cT 
(jjujjJI 3jj_i-a ^^jk «jjLi!l {yi 5j" ii*l ijjut ^ys. 4loj ii -kI,I 3j_£I jdl jLa Jk>JI 
tlj^-j jjfcj iiJj j **■',! i— aj i^ill (jja 3j— j i-u Lj-J^j « '^HJ* - ^ w ** - *r Lr^L>-^ 9 ^'' 

<4jjj-jus tjg 111 > o ^pjL£ JjL>- . il**M fl "1 1 11VI (jiaj-iiej ^ ia LJLIe i(jLSL)jj«Vl 

^ ( * } < (t _.>*il lS>^ JAiU. u^l <^1 4»L»j ^i^ u5 cr^ j'^-^^L. 

4-C.^jJ! (_jj 4jjJjjiI (_yi£. Ij 1 r-» ii il (jr^>- ^ijis jLfljJI i^ijIj joJj , U A '. 1 1 ^ -y'tia 
.3jjL>. M.E.O.W i-^J>^- SjljjI Lgjl (ji£. 3j ■ „ 5^ lai^xo (jjj-jLi at^al -^11 
(jja lj_3_c jZjl&j i " ml 3^JLa L-illji i"<l*i .uLllj_>-il yj 1 11 o (jja >jjLS r ' ^ " ■*■ ' i*-°i 
^ 1 n't I— a (jLcj—uij ■ *«j "i * ■ ■■ ■"j <_ua_<_».j JLSLLaJI j^ » ■ ■■] I j j '* <"<"iL^ (jLajJI 

LuiLul 4*ri'^L>JLI "ic^jjl jl i*if I i^ya 4-TJj^ V m (_p3_^a ^^a '(j'j i*ii"» >-ilj-5 _^J 
(jlc LajJ JLjIJII.1 1 i1U1l 4-lJj jjSUJLl ^jtC. (jj» 4Jl t'eLTdLLaJJ <j»3J3 3j~j*lj*..-N 
ijicj .S-IaliaJI J-JaJj CjLLi«-jj (Jjj JLJJ-tlj Jj)-"'' •'^h' ' jl m' ct^! '«Lj>-4^!I 

jjL« ^ ,_)ii5J 3jb} L^ic. i.-nii'ii'? ^^lll (_£j_jSL!1 "LSLLaJl Slai. (jLa • Jlill Jjj-u 
«<L«jl)i (^« {_^3^1_3ti] jlj ~>»^3I tjj 1 1 nil (jl tfjLAja Ljjjjo I **"j**' ^ " '"' a ^^> iY* • "1 
La£j .Sjujl»JI 3-SLlaJI --.lU-.^ ^ oLiilj oiLiil «l_b jjk "LSij^Vl "LSLLJI 

nJLu ^7 JLflLUU 4J3 *ii a 4^-y nl^Lmj ^V JU>L°3 i"L*9LLJI r ' j ; ^ p^' " j-2j 

.The Moral Equivalent Of War; MEOW (*) 




Ajj»lJ«j)lhJI 

3_IoisL»J,i jjl (j-Uj V liil JLfl * JL*. i^l (_yk.j . L^j? i-JljL^ij I,, \M\ 3. K ui-a 

Jl^-M (jJa_»J i ' I < i a j (jl Jj_^J I n S * 1— *-J a^>- ' *' ' »~ ■ ■• 4 j_3ljj| CjIj_j uJlj 

jl ^ a A] ^J (jj a"' U slj-i-u i ( _^l_it_<i2l p t^« a 4 ,'^^-j i^JJI I V-i->JI (jl 
:i_ALaJLi 4 3U~iU CjLjLdJJ (j_a LaLaj {j\ n I" -r a ij\cjj £j\i JaLiJl ^jk jl ...jll 
JJ9? jJlH JLatlU ■»!.> VmiVI LlA u i«" StVal -%-tlj .43LL3JI 3_lLc.'l3j -3 tx«l — 1 1 
La* i(4jJ-^>J.1 4_l3JLl]| lIiKj mi jl ^l-uI i^itt o^*J *LiLLi t >t "1 a) 3J9LWI ,j-a 
Jla) 3JaUa]| L^L>u (_^UI 3J.ni -nil sLjiVl £yj Jal jJLij PJ~i <i'i mVI Lub m,^ 

jL^aicI itiilj jj^a (j n<<ll ^jlc. i^It-'ia i4Jal!aJI 5_jitLa Lai .(f-j^llj 2jlj^»JI 

£ysj J^JSaJI jjja 4_^3jl J£ j]ys 3JaLlaJ! I (j jl-%Ji ^^il! 3iin,-*J1 »l j miVI £yi lAj)J.I 
(jiaju i^pjL^ ^ a j ~v. 3j "1 1 n JiLo i^jVl 1 rtM^j La 3-sLcj . 4 aj.jr~i 1 n,.a tfl J? J£ 
^JJ (jaJl^^ilII £JJj ^lll 3jaJjd.l JjLujJI lilt «iuj Ifl'nHj .djjr.yitlj rLcj^l 

jj)« Mill I Jui Jj_« i-lLb- ;,cj V AlliaJI 4_jk.La jLa i^jnitl (^Lcj • Ljj i_jL*£.^I 

Qaij "iJ j! S, U ->■ Zj£°> 3jaaL^J.I (j_a^3 J-3 <jrt>- (^J-3 i JL>- mJ? ^7-^5 • f-S-^L 
^JLjJ ^Ja 3jl^_>JI jcJoJa 4_>-jJ < flfl ■Wj jjl Sj_>JI ^,-Lc. L3_>. c-oej J-*) <-LUJl£ 
4^s*a ^lf yr J *»■ '<a I Juij . Lajl-i 4jj ii » n 4 _ilr LaJI Zj£j& oj-^ i(^2jjLJt *Lj_i!lII 
jjja IjJlJ iMl^-n.ri L^jLj ii_al^_u,^Lj S.Sj^jlI.I ISLj^al (jjl 4-j 1 .1 lib L yzjjua->Jj\ 
. Lij^dJ jsJLjlII ,_^J3 A.^S'ia oil mJ? ^ a^jjoj ^a jj^! i Jj3 JSJ 42LLaJI 
Sj.j "1 a LjjSDj 4jijLi 4jjLLa ciJLLA ^<3UaJI 3 Ac La >>-i-t- mjJ (j^j (jSLaJ i nj^ 
iCjIjI _i miIIj iSJjjiil iJliljJ>U 3 alUtl 3 A/*\ a j^uLjja 3jaJu ^ J. 8 ! "j J JjtJJ 

(^j 3^1 UH 3j_ajll 3^>LiII fljLlil Ijl^J JLi-a Ji^ Mj .3_^jLlil »l j miVIj 

■AjI mi« r- Ja-9-1 I (j'vl^" 1 nj (jL^ (_jjJI 4_aLlaJ! ' ^ . -»'■ (»_ajJI a 1, 1 V" m*i 3jljJl»- 3^>-^1j 
4-cl ii^ill a^Sij La SjLcj . I^ljt Mi't ' ?i.^'tl I j<ll a 1 ^K*j . ^ <\A"\ aLl!I «_Ll<3 
aLjlII w ^ a 'lt* ^'"il--^ I t^S 1 a " ^ * *"' " ^- i ' Lajlj ->-><J (_y^l tliLsalailJI oju* ^Jii-a 
JjUii.1 (jjjl^ <j-Uj j-^_a->J I SjLj-ij 4jJsjL«JL| ("it-i 1 ->-l ijlill (_Lj-<-u (_jlr 1 Y • • Y 

(jis^ mjJJI J-J^ll >jjI' oj-''-^" >*i (CAFE) -ijiaJI (jfl jLuala>U ^U.-.jtl 

uilij (_>i_aJ 3jl Jl 1 " 1 n t i'r-> I I a m) iLliLl».Liij|j diljljinll ^^3 Ja2ijJ' 4-lLcLs j_ijL«ja 
^ |^j -*'j-^' CjLiaSLa ( _ > oj_uaJej Qj "1 U.K (J-u Sjljl L^JLv^ILal (_yJ-II J-ij'-*-'''' 
(jjJLi ^..JLc^l j-jjl « aJU 3jL^1<jVI jjjtjU" ,,m V ra^jf t;r i£i Lajlj JLa-cVI JL>-j 



M- 



(j£j • 1 J~?-jJj) i'v'itl ^Lx-a t^& d„ <,V I X Clljl Oil I ill jl jl * I II 21 (^ J-J-j£ pLaJjl 

<_ylcj . I j j'« LilL^a CjL>-L*IL».^m tf j-ifc J!Lo (jj£j iCj^LsJI £yi l _ J <i]nt]\ <j_jJL*JI 

>1_j_c^/I tills j^'^ --■ 3_2_je_« 3 j i«U 2_cl i mil oj^J ^° LJLu>-l-^ 'J^ l5' 

j * «l (jLs 'jl « ■ ->l SjLjj (jr Jk CjLtjj mi "it I ellJb JiLa ^-ji-aj CjjL£ I jjj .3jjL>JI 
a JLc 3jjj_us i i i m i ^yJt I jufc j J m i ^J j . ^jkj_tc <jja _>5£l UJJL> m~J '" tjr ^lfl" '"^ 
/aiuTi jjyjJI iCjI*Ij^».^I J m q| (_yJlj (_y^-3 : La>^ jl Lcjlo _>±}Ljl1,I ""*-* O^J-^ 
jaSLsJI (^ (j-lj-la I j-3j^ j j 1 1 4jLjla (_ylc «U3^_o-a 5jj mt J_«JJ-»jj 4 h'^ LgjjSLi 

2 I j i ^ a Lftjlj Cun jt L^jl (<^C.J (jj-^) J ''■* ^-^iJ^ (jj3 i n II [_£j-9 j»J_ajj 

(jj LfcJL^j 2h .^Atl'a '.«Luj,LUt jit in^/t 7-j-l= (jr*J : 4_Ac Li! Li *LSjj^U (LujjLlo, 

Jj^a a_;JU.| j_ij|j^>JI 4£.IU~<miLi (>SJ <3JiiL>J.I jt 2_JLcLi]| ^ jj"i<1I j-.L»o 

jjk LiJjj_iLjJL£ ^ «d_iliaJ| jjjjsj)) 4 A.Q.C. «.LLai>.| ,3^-C-l JL».| (jl_£ JL2j .liitj 
4j^>»j JUuj . <LL»j>JI jl « ■ -I jjj^o Julj (_,"'"»- 4jjLJ 4-ij ■>" 1 1 CjL3jjlJ *L3_i 4JLJL>. 
,i'1\l fl~ ,„VI JJilJ j-SLa- (_$t j<<l j~,,„ II |_jjj Jljij -J t 3Jj ^.~,tt jl . ,„t CjLu 
JlSjJ 3jI j'tl (^ QjAliiU aL3 .2_L(i_>JL> 4JaUaJ1 jbu-ul frLajjl (j£. jhitl (jiiij 
(jjajJI ^y3 J J » " aJ ^j-^a : LajjJu 4_jjIj OtL£ SjujLsJI jl « ■ -VI (jSL! tjl« i i.al 
jl « i ii a I <*l l"n £jy~ CjIjI— ui[ (J-i-ojj <J lILI jj i«LL«_30l jl « ml iljs ^_,S j S -»JI 
Lajji I ii a (^ (1 4 j, ^ j (jjiL-j—S 3j jj -w|» TjJo ii'j-'- u l -^-tJ (Jt rtj (j-tj .3ju_l_>JI 

•U^^U"" "-U J-i-*^ (((jUrttl Cj^^Ji (^ jjk in'itl)) 

If 

» * ■ ^>" (jl - cLajj^aJI ( _ |r a _ L^-il£LaLi (j^J iSjjlLo cUJjj 4-U i n o till j jJLo JL£ 
Ju3j ,(||j"i i,ii^_0 ^^ljjIj)) JJo5 (jjilJt Igt'^iJu (_yl!l ^Lij^SLII JJjl>3 (jrS MjL* L9ja 
(jt (^1 CjjLLt 4 mii^Jl^ 4_^ljJ (EPRI) 4-xjj g<tl <2LkJI djUejl l,j)« iJj-^-t 
(jjs Lujj-ajJL^ ^ SalUU 4_«jt J>L>- Ja^il '/Y , Jjuiaj (.ilUtl ^ LiiLiitJl 
ililj ^ i,.j nJlj .'/.Yi (^Jl JjAJ 3 j mi j (^a^aVl 51a^>J| j , mi Jlij (jl (jSLail 
CjISj^u/ aj-2j <j^»- iSjjjJI C-iL9j! (J^Li. <lLLa Sjjj^aJ f-^OJ SJsLLajl jJjji (jl jJk 
(jjs 2je_tse_iij| *Ljj^£LII j tin jlJSj (_7ic. 3juIj\aJU 2_ij»jL CjjjLsc^j 2 al Utl f-jjjj 
JL3j .^yjlj^SLlI jlj'itl C.IU5M SLiLjus Lgj^t <ir i-iji-yij J-^-l (Jj» 3«ilUtl Mjjjj^a 
«L^ i .v ■ ■■ il • *■ i icLLiifl 4j^_i_a 4 i inn jjj t< ilKtl (jiaAa- (jl (^l ,1 (j « t.l j--*'^- 
...... I '", a j_i£, jIjlSxj j'« ■ "»' (_^AAiu (_jJLlJuj < 4 j ^" I U (jj i ii 1 1 (_ 7 ic JjLj 




ainyl) 



6JUJI 



(jja Joj_aII i*^N Q~ --I (Jjiilb C*^^ i~' ' "^ f L^l Jaj_uaJLi ^j^-aJ ' '■^ tl)^J 

jl_«_u.VI ■"•; *< Ijl L<ilj ljl« Aj £jj ^i\ . | ;,„->. 93jjjJI diLcL-u J>Li. SJaLLaJI 
j-j-c (Jlj-ofVI ^ t?»« a ^a J1_>JI ( _ ;r ji I «i*^ ^ .IU1I jj^, j u;tl (jiaJu LoLw <Cblj 

^jo , v ur^- JlCI— ail «j^-v j^l ju jl « 1 nl 1 7 • 1 Ti V jjlj_j_LaJl Jaj U V *3 '.Sjj^aJLl 

Jlo) La 2UL>-j c*Jl£ I jl Li^. jfc»;tl ^i , ,4ii ta 3 j-^j ^J 2_j-a>Ijl!I ^I^jLLlJI 

^-jij) (_^_i-l 4_L>-j (jylc i_tlLsJI I «i mi i4_xLLa-« ' '" "* ' fj-iil! ■ * ■ *-> * * " 4JL>-j 

(jLfl '* J ,'J .SjjLLaJI <L*^u (j^a j_uSLi jj-^I ((J-ojlII ajj *L$-i)l ^^Jj (_jjJI 4l>-jJl 

liil jlSj i pi k'ti ^yJLi *JsljJI J-*j>JI ^yJLi *Lu tijjLijj jjlj—tkJI j^l JG jl » ml 

. (•jjj mi « 1 1 (j_^Ji!l (jj* <— iij m i nfl-»Jl jlSLal 

»UaJu J-L1J>- (<ufcl_a Lujj-ijJLS 4jL/>L%J JLujll J-Aj ■ " (jj LLluJJj^J (JJjLuji)) Lai 

(((^^Lj-jsLuJ)) »1 Um ?-jJo Sj-SLs (j^. (jjil « ^j « *« I . t j *« iSjVjJI (^ - I ij j ^ II 

(J-uajV (_yjJ' 4 J i nL-uVI CjL»jjUIIj - I *j j^ I ' (j^-a.^ -V" i .1 a Jj_)-J '^'J"^ ■ J-. 



i t i n ii 



(jjjLtiJI Sj $•*■} all >-V" inLij ■ LjJj^a J-j-"< i nj < _ =T ILJ 1 2*1 Ull 4jJLl2j>JI d A 1<" t 1 •■« qA\ 
ia^jJI 4ln «" i ii 1,1 4juLuJ| i"iI j*S~11 *,j V" i imj 4_lLo_c L^jjSLi *i i n"" /Jill i4_iSJlII 
l! 4_«j>UI aijlrtll 4J3HI J3LUI liilj («JJl2j SJj^ nil ^Khjiii 



ut-i^aJI ' /■ 1^ • 



1 f I n (j" "v. jl) aJu* (jj<Lj_Sjl SJ-^jvV (3^-«J . (J-Jjq-s&jJ I Jo_^3 < . 1 i ■>" I -> I U« i 1 1 ( _ 7 ic 
oljljtji Mjl li-ojjjVI jjljJLJI ,_>ia*J (_j-3 J^>->i <_pJI I j *■" i-oljLjJI 5jLl i^-iVI 
^iSlg" 1 nil (j2 it—ijJJaJLI j_^3ijjl ^jj S^ii ' (" J 1 ^ ->■ *V I -j -^tl /j_as>-2\ -j . "-« 1 1 11 
Joj_fl (j-o al hill I j j a i_jj_j_5j (j* II CjLsj^Lj j" If (_yic j "im -v. Qjjj'v j 1 11 

jl 1 jl^-3 ^1 (jj° (j^^-^ - 1 _^ : ?*J f-^J * '-d-'-ijJ jl » ' "^1 * JJ a ?-^P Lr^ -5 'cJj" "*""" 
J 1 11 it iM-J-a) SjLii^U (jj .' J "?"" 1 "J (*# J La iOjj-jjVLj 5Jj i^_aJ,l 4_t^JJ1 (C^jIj^I 

Sjlj =>JI x-ijjj i~. j ^ ijl gJLlI frLu? Sjjjjl 3j j a (jja Vju 1^ J (j^L-i^m 

j^JLlJLij "'IN a " '"^ (jr^ 5jL>JI cjLcLjjjVI JjI^j (jSUj liiljuj i^jlajJIj 

4-ji^.La t>l 1,11 -r'\ ISLj^oIj WjJJ' Jj J 1 - i J>->>J (jr'! * -'JJ^ J** ^ 2LajT dol Jl_5J 
(J!i-jo 7c-ul_t^a_oll 4 < i 1 f> 1, 1 CjLSj Mill 3 J-C-l 1 11 <i \ 1 4_j_a j_«_«J I 3»l i^i^l <JL>ljUjLa-> 
d&j-ui (_yJ*J ibCjjjljJ j»jjk» 4£^_<iJ Y • • ^ aLkjI j i"ii j^ijSaJ j£ j J^j '"(J".' J'j" 1 " 

Ji-a) A^LLaJL 3 rtU'1,1 cjLtlill jjl iAjJ^tllLi «a_x!3_UI cj!jljII» «^J 4_a>l ^ r 
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Laj i3JjL_-l _.|jJJj i_l__llj__!l r-L>-j (Jii <<-■ (JjI_j__-j i3JL___JI 3*L___2l -i-ij_____a 

3__.L__J| jl < , „f __.!_. __jj_a! (> *!>^>-Vl --Lt <y9 4__L_» oL.-^ £___,_ (Ltf_J! 
L_uJ-_- i ^,°:,"<ll ^-cjJI _£_>! jilla udJ j_-j . LujjjLJL^ <___} J____3 (J--jJj ^^-LcVI 

L_»jJ_s_ ^.Jl 4_5_L_JI (j_a SJjL^JI -liL-a-Cll _dl_ Jjln'1 -S44_f-ll JJu ^--1 3_l__L_JLi 
i_aj,u 1,11 a) «^L ajjl (_yo\ i^> a» * i^aj jl « jl J < "1 r n3l» *_ _bj ,___) (j7-*_J <-->IJL__U 
i(j__i__Jlj ijL_il_JI 3j^_»-LS 4jl_>.L_> JJ-p (t-^I ^j-4^"^'' U' T ' '**' ^ ' ^' a ;f(Jla-a}U 
SJsLL-Jt (JjU <tl_l__) CjLi_«_> j_Lgj ' I Jjtl Laj i3_jj___JI ' ViljjH CjLjLL-J CjLo-Lij 
(j_a Sj, t gU «L_i_aSLII _$aj 1 11 "" L_>Jl_-.j I i till _.,**'* . ■>!„> * " 1 11 VI j-l->j _-^ _-j-j 
' _ ■ - - --■ _ 3 al Utl j_j_j__J 3j^j_ 3ti->» -llL->.j-Jr «j j — *^l __U_. ^\f iS-JsLL-J! 

j>a LaJL>o 3_Jjjj*| 3J_L__JI 3JL_j cJL-Li jlsj .3_Jjjj*l a_aLL=J1 3JL_^J j_jj_2_ 

-JaLLaJI 1 <t\t j* , „l Cibj" 111 a (jiaAi-j j_ljL_J.I ^t-- (JL-U^iU ^ » i-^tl oL_>j___JI 

. L$_j^_».l *.l_.l _-J-- jj-L_JI (jjj (jja _.! u"n iiVl j-^-jj _--> 

jj) <j ->J I jJ->- Jl_l_ :_Ju_j__Ji a "S_ij-La-i -J-Ju _jJ->' O^^i KjJ^ U-"_-L>-'' Cr^*" 
a 1 > jj Li (j^Lcl (JA-»- iV* * \ _j ..t-, , „ A I ^^Js Ij j .*:, Cjj a " i »l _--JI ^3^*-! ij^-** 
I'm j II jLi iJLi J_J3 (JjojjjJI (jL-Jj «s.L_ajJI ^ <-•>! <^>1 3 i/->jj_U Sj j ->._M <« 
I jj (SJLjlaJl oj-fci 2«IUIt -<\1 j".,„l ^9 '/V _ t (^j La jJI^j l£JiLjlII {J ^yn'^\ 
jLuaJl ^_ui JL3j .31<miU J>JUS> j_L^ J j ■■■ At i] 3_jJljjL_L.il I _1iVI_-jJ! j-xl J___S 

J_^ Ji-lj ____ J____ill J_a-j f.[jj 1 < ^_>L-1jV IjI____>I m im'j ,ji^j _;V 2___4__JI 

i2_j___L_JI ^jj 2___aL_>_ll ^.Jl __3, \$~ ^.lll __ilf.lj_x^l (jwa J_L_- d_}L___|j iLa-^ia 

. 4__l____!l ^__ __!__$__! Ii j*U^. ^J 



j-^-l-J xlirli .J _$jjlj '(ji^J _>"-4>" SjIjV (j-jU-dl (_>_3 lj__9Z L_ i«_U lj_a_- 
C-jLS __~Jj__aT ij\ _J--J : (J n « I 1 U_9L__e (jLS ia_<-l iioll 4_3jJ___> __iL_.L_i__u _jj ■ >--•" 
« 1 '■» i__Uj ,J_a (j____«JI _-l--J .4__>LL_JLi __il_.|___aLi 4___U___a 3_______a ^ 4__jLiL 

T • • ^ ^UJI ^ L_>3L__J| -_ajll -__L__j1 __iL___-JL ^^...LlSJI jj__JI (____: a__jL___U 
JjLij 2___L_J| ^__j (_>____i __ij_i_tj 4i_L_JI jo__lj_ol! 3_i_a-"ii ii_? iL_j_». if-\->- i_;jlIIj) 

3 < hi -1ijJl__ -_!>-- (_--£. 3J|_dl __iLaM-«-!l J-^ -dL__> ___!__" t (L_^jj) njlli. -_ajl 

. vampire-busting devices (*) 
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AiaaJLT&SlhJI 

tj£ jLUI jl .UA:tl ^ (_>^flj (J? liiLLfc (jSj /<Jj faJsUaJl JLjJjj ^ 4_Uj A a 

4_o_sej» {_y& Iji.) *r "i rjjaj Y * • \ il_)JI i fi i n " i a ( _ y J3 «j_ijjl_i» 4l-»- qj jj ■*■ 1 1 1 

3alUlt 2u<LjJL>. iKA* ,_gl Iju! i^Luk <j£i aJ ijl mVi-^Lj .<i4_ajLiSI AJaUaJI 

lyi ( Jji\ CjLoul J mil till) jj^. f-LSjJI (ji (j^Lill J <1 "i ml J_a-3 ilJL* «-aj 
(jb IjJjLv JL3j . aJflliaJl ^^.Ht, 4_«Jtxis 4_JLo lTjULcJ >x^>J < LtiaX. iLgJLii 
l_3ji. ..U^'.tl j^, <_ -j S~ll L&jjJj yr "i rt"i (jl (<-fcJ 4 j a -si I 4_xllj >j .ill ^^juoljal 
ojjfc jLili-V SJj ,a.» a 4^*^9w tllllA CaJL£ Lajjj . Uj_<ji ((4_«jVI» jljjj <jl ^y» 
j_a_»_S_>JI Jj^-aII 4jjlj-a «_« i3Jlj>- ^_yl^. «UL>- (_p ,_)"*.; — 1 ' jjjiLml (jr^ 1 - 't-ll ' "U 
S-LflJaill 3jjL2II ojjfc Jl*3 iJLa- ^t cr^J • ^LLaJI Jjlj-aj ^jmll JljIjjLII £yu 

SL j_-el! Lr i\ o ,'.M ujUnW ^l-w^l J>UI» Jj-^>- JIj^JI ^ 3_a- (>>\j ^£j *1 

(jT J>-jJULa (_)^lt I J <j Ml "1 1 nj i(_gjl ii tI1 c_ijj_»u 1 h-r I ill (j^J . K I n VT ^^JS ((4^-jJI 

!^£ 4_JsUaJI 4_jajLj (JjJ * jtl £>£• ' ,-J S~ll j j -»J,| ,_jJoLlil aJUfc £ys *j^»- £-*-^ 
ij. a Cl.i iij j 't- a',\\ j| (_3— <k ^ » t^>l , ,1 4_a_j_ia. («_cj - lil! JJ jj • -i^ Ixijmj AjlLS 
<jj ANWR iMJLl Ja^ ^ o^ ^LjaU) ISLj^! J* i^LlaJI jl_Jj_l! IjjU VI 

lCLj^ I j« ■*:■ fj^\ 5_LoLiJI 5_LaJj| L^_Jj cxj Jl±\ CjL^.1 j mil C^L^^Jj 
J_i_a-uJI 11 iVij-^o C 1 1 .unj Jl3 i4^Llajl Ol—i-ul j 1 n (Jj-^>- V* * ^ aL*J' ^& ^ \ •"') 
A r^'-m. .Xll 43Llaj| '"■' t~~ " )j> l ~ l ". t j ■ Ifrj-"" ■* '"I ?->^<Jl C^jlXJ .4jj^L> ~oj~[ <\\ 
4 ...j ■ -v- tt_ajU3 ^ S «1 ISLjj^ul Jw'i mi <aj*_o!Ij Jo <" jjill <i.U"j I {j in 4jjjjJI 
3 »V" 1 » "ii! j Jjl-Jjj .3JL«J j-±£-$ '^J^- J-i-^ <4_a_JaJ j-j-C i4 iij'r Cil j i n" 
<_jjj^il 4juaj_i5l »;■-"**' (jJtJLij i jjiLill iaUaJI (Jj^i C)Ij^"llo J-4II (^ ISLj^al 

• CjjaJVI 4jaLLs j-n-if (^1 
(jj»- "1 1 11" SLSLLai] i_>ijJ 4iaJ- 0^ »i (j ir-^'iLaJ («-C.J (j- U '^ <JL>- ^1 (jr^-J 
_ 1 jt-*a t _ JjL>j 4_lLljJI iZ)LcL»j»J! (jl C7-*J ''V *"*"*- 4j5> Mi,a L&jljj^ SjLiiVI 

^1 Jj_»«3_jJI jja 4 ^1 Ullj ijLiJIj nt-i lilll »_Uj (j-jJI oLa^_»II (jlc j ~< iii "II 
(jvilSm 4^LLJI «I>jjs. (>« 3jj|„m I * ,,.il W\& LiiUK t- i in-Kj .^L^ill ><ll^" ml,l 

4wajl ''W 'j'" ijj^LijiSuj (((jaulj)) 4_«_aL>.j 4_lj>-jL>JI iIjL^^LjlII (j.u.I'V.a (J^3 j<a 
O-jJjJ i ii 1, 1 rr li^->! J_il 1( _^flVI (^ rjJj «4_al t-i II 4_i "i it "i 1 1 4_jijJI)) (j^ SjJaa. 






if.\-ij g*C II fjjjj 4^ j hi lj Infrl rft^JSLI -3 "jj ■*■ "tt;j i!x_j>JLi ^ aIUII jlj ...t 
jl_ .Bananas 4_«j}_i«j (L -_«jSL_--ll (jpj>!lj . I_«a_> 3_ulj__U 3um,H CjUj; ili'tLa 

jl i ( _ T aLi^ail jl .Jiiilt 3_UJl>. . '.-. j U -^ t Lo (Jj-r" , „U 4____ (j_a _ LkjjJu _ Cil-T-. 
JL--.1 -i>>-_3 f*" JLC ' J^ lilli (2V 5 lj---^/lj . 3_-U_j_l ______ (j_o j__- I (_£jj}^___> *j->- mJI 

^1 3_a_kl! 4_o_»__J! 3 u ; ]\ ojjlaj (jjfi, 3____._j<__4_J (_3-aKJ! >_al_>JI 4jjJ 

. » j «■>>] I Lg-o jLa-" i nj 

' d 1 " -»■**. T | A i ', i 1 1 - 1 IC ■ ". ^ 1^- .- * . Ul l 1 A \\ st\ y \ i \ . ri A itlS jC .". I « .1^ ____*_) 

. 4 A '" -V a (jiLjal (____ CjL3l_u_>-l C_->a_-_ . 4jLx__>J L -___L__JI 3jL_»o x__ujj « " a 

3 j inj'i^JI 3*\j ilit I 3A__=>j j-Aj ' ^ o a^j 3li,^jJI jjk .-dJj ^t <- (Jl^o J .;- «|j 

(J^«_< (_;-_> . (jy-jj ' *^ t I I ^ -^ . -*• i J J 'JJ ** J (J-* t _ ? jl lilt I ' * ' >* ' t ' ' t-> 'J "' (jyjJI 

jl j "tl (jj-SjG Jj-ii- _>C _ 31_>1 | „ | ) _ ■»■" ',jl r\ <j q< 1 1 ^U___L_1 (jL-> (jjLljn.VI 
* _jj-_g_xJ I (J j i^->j *_Lo (_y-C 4_^jl ill a gjl i" -^l 4 Uii'i i"il «i r JL-Sj . ( _ 3 l\-ij-£A\ 
(j_a 3jl j. -* 11 i l~> iL_ Aaj ,___ «t)in i tin hmL____0)) ,_JI «^_«» 4-ija j-a 4___au_>.>J I 
;_Ll_-_I_i_- oLjj_L_i_-i i <tM ^". ,,.VI C-^Jul-o C-JlL) LoJllC . Y * " ^ ^j„U ,„ A | ..Li 

___J! \ c • , • ' ' jj>3 j-jSI g-1 j" -_,! d j j I" t SJaLLaJ! l y M ciil j nS c-l^-<i <2>j-*^ * ^ -<l 
(j->-" i .nj • j-j>- 1 (jiSLo mJ I ( _ T a ^ t^ ^ 1 1 j_>. j ,~, t ") j| > i hLj ^j u . ..j ■ (J ]& lL)-" 5 

JuJ £Jt i il j i^-i II tiilj ^3 clj.t -«■ ^ A-I J_4J_fl jj U* ^^ic Ajitl 4K i il.ll 



. (j l-i i i*ii I J «L*m^3L«JI ftLjej! » j <i-w ( _ ;r 3 3j^a- ii" 1, 1 (JjjaLill CjL=eoa J-*J iSjIj^Jl 
i(_p3jVI i— i ,-»■ J (J j <i -a- "it I dJo^_fl_ilj 4 II ->- "i t, I 3al L-.TI , U j U -^ jl ■*■ A .V 4-j»- j,"u < !) 
3_al ml (((JS^ j i n CjJ^jjJxj "Qjl " >JJ-^~" cr^ (_Jj-*1— HI 4 jtir I Ci-*J3.S t S*^ 
^_l3j3 4 ^ i n^j jjl^ /<JL«JI !^£ jdj (jj-i^-1 (j I Ji^JJ.1 (j-a . «.I_^JI (_y£ alj^l 3 j il.r 

(jl 3.3^^0 (jj ill 1,1 (jja ScjLaLjji-VI tf J_A c-L^JV 4_2j^io J i^'al i(jjl i(_yjk Lo 
i(jljjjj (jljjl^. I «i ^ ll r«-^J (jr^ '"cPi^ 7^J3^' ) O^^AP'j "^/i- 3 '- 5 c5'^^ ,)> L)^ ^^ 

jaislj Jrtj j-xfllj (^3? .3JjjJI Ji-Ju :Jlj mil Ijl* (jc 3_iL>-VI ^ LLjjI JlI 

3jV^JI (j^a jljf Jl^3 : Lujj^IjJK u£ L^i-Vl jLHi-VI dsLSJj \ *£j 3JL^jiI 

4_jJljjLj_.il I 4_a^_v_>JI 7-__aj (jl t-j____I j_3__ <<_>i^j Lol ;__5L____JI (j_l_- j___j___j (j? 

Iftf 

"«_4 



4_SLlaJI (_J-3_iJ SjLjJua JajAa_». (JjjJo (3-"J ((i—jSLULI f-JJJ» 4_aliaj<i 3 U t , ., 

i^Uj i-.j iiif I jJaj . 4jaLLal! 4_j_"l.t- "i Jl 4 ml 1 4jjjjj_tiij| *lj-».Vl ,jj> Ld>j_LC.j 
<". i ir-i r I La j, 1 *n iCjLj^aJI JjjJlja. (j£. (jiikJaLsJ, 1 QA-t-iljdl oU»-lj_ILaVI 
JJ-y* JJ-^ ' / " 'J a • 1—9 ' ** J ■"■• 4_jJiiaJLa OjIS * j "*^f ' f ^ -^ *-l| . '-. 1 .^-.tl '"|| r I 1 "*- 
.(Jiill AUaj ^^3 4jjal5 (Jlj-al jl «i i mil (jl <i i*-> f^S «Laj\ -y 1 1 
jJJul I Jufc (j_i ft T*i I ojujja jjTLaJuji Jjj i nil ^Jx. 4 j i i a 3_ijL2_a (jLa 1 1 Ju& ~-aj 
» j -r mi** (jja *2? J_a_3 SaJjjJI Sjit-ij in SjljJk aIj „tb-Tl i ill jjja (Jj^a-3? i^yj^afsl^JI 
J-c*a"3*2M j>a /**' 4j>JclJtl 4_£j >J aVl f-lj^SJ! d£j_i (jic a^JjS^JI »>t j'^uil 
i *•<_), > T~\ 4jjJs J^Ijj. (j^aLiJI c-l U**t1 ^ 4£Li i°iitl ^U mi a xiu (jl a-t** ' U f»Lj-^ 
jl Lj^>-) (jjL*jS^^ LiJjiJ lijIlSJ (jl_£ 4j| jJljj !LdJJL^ j^aVl Ijufc ^J »lk't' 
3j j i*s 4 oj.i-o FERC Jl 4-L»J ' ~ ■ ■ j - ■■ iY* * "l _$-i^Jz! ur^ '('J'^** J-^ (j^ 
p. L>^ (j'vtl CjKi mi u I i i°ii a i4_j>.L*aaJ iCJjJUs cA>- <4j*°*^jJI ^ ^fc»;lj Jj'olj ^11 
.i i< .ifaVI JajU-UI Jois ^yifi. j-LoJLJ^I ^ cJL-jJL iSJjjJI <y3 (jj^ J**<ll 
aJsllail I JU>J (jji (jrtJi**)' JlU ij-oLi-j jLiill jjja ^jjS 7"_>"> i4_»J3_4*ija 4jjSi Sjjo^aJJ 
ASLjjjJ La 4j *^yjij (j^aLiJI c.>t~Slt Jl^ju (jl ittial.iiiji i^jSLoJ V <LJU _ "Ujij)<i,«ll 
LJjj<i*m' *JsljjJI Ail jj5J cdUijiojH 3jtiuail (jJI 3 iniitL 4^»jkVl jjji -l»jj<1l 
« Ju^>- (JlJa-LtulJ)) dS^ui (j^ijjj j^bj - (JJ_SJJ' ^*"JJ a Ajj' ^** 3^ l£>^" ' ''^i^* 1 ^ 
a-I^j_jii OJL5 JiJaj . jijJJ tj "^->^S (jr* •'Wj-fl^' 4Sj-i ^jJG ^^1 .4_oUaj>jJ( 
dlj^gSLII p-Ua3 (^ (j-j^jjJ.1 jLi£ Jl>.1 jjfc (j^J l ^ a J^-*" 4jjK"<-».| ^_ t uxa Lj_l3 
^jIcj . (3j ' " 'I CjLa-^Luol (J^>- e JJ^i ISS mi* a (jlS ■ 1 j'j-- i4JI j^jujj .lilljljl 
(jJJ iCiLv ^ - i ail iXlJj J« lit i<( JLij_3. (Jljj _i nilj)) CjJjaI (jl . 1 « 1 H »(JL^- [_$) 
3j_l>. tLiji (j^* 1 ! O-" '-'^ 11 *(_>-3L>JI f-Uo_5JJ o_*jLj 4 x> tr> * a 4jjI£JL>.I 5l^j_ui 
C 1 1 1 r>J ^"1 -v ("i«iiijj Lgjl (_,* *»» tS^S»**ii aj 3juJL>- CjLaJL>. Cj^_3jj i3Jl£. aIj-C j( 
(_yAj I juk JS i-iU'q d^JJI (jt :jjk lift J.n titl J^SJIj .2-jSj^aVl Jj 1 nil ^J 
(j^aJI (j-a CjI jij « in*itl (J!M-i. Ij"il->«ij ( _ T ia »Lyfl^tl 3^ 1 mi i^aJL-xl ^yfl ^ n *1"< 1 ii*i 

1^ n-* -w ^Jx. fLli cjLLlu^JI iJjjlxj J-*j) jJLjil i ^1Jj i_al« i>»l "j •*•■ <» jjj^jIjlII 

tilM-oVI (jJc jlJI j-iij 3^. ,>» <^jSL=*D jjju L« (LA»JI jjJI j! ijSUI fjj) eminent domain (*) 

.(a^._pll . 3JjjJI jJLui>i 1jin"in"l \aj> liUj >j£. jt iaUJI ^Vl ^i 4-oLlII ajuiill Ji^oi (ji 4jL<aL>Jl 

i_jj_>JI jjij (jl SI; II jI-jJj u^ i-La. L»i .4j.iI «*i n i^jMjjj ^j 5 S U ; « ^J^ Balkanization (**) 




VLyjyLJIS dip liloJ 

J^Jo (_j-l^- CjK i Mitl J£ I j".S A'i! (JT oJI fj_jj£L) j » i^->VI 4 j "i t "i 1 1 I fl*'j' ■ SjtcUaj 

LiJI jLlILcI w l <~ _ <^j_<i (^ tJT jl i~i"i i nVI (J j t ~ 1 1 tiilj j ^ ■ " ■Vs jjfc Lo . . i s .11 
jjjUI (_," ->-j ^"Cj ."lit 1 ^ ,ii lii 4JbLiI! (Jj^usVLj tig i.i ^ i 4J?j_<iuJI (Jj^>- (jiSLnj 

4_jj0jSL>. ** ■ "' 4-JLSjl jj-0 <dSj_<i (Jj^>iJ (_yJJ J}J mil 7-^Ll^sl mJJI Sri ... A i l£JLl>JLI 

JLa i S'a I jj ffl '"*^l 3JU->- J-i-9 (JJ5 I j"_. ,„1 t a -2j 2lLu5iJ <L£j_ui ^jJI 4jjLfc 

» d a 1 ^ . 1 1 a^ ^_i_uL>Jl Jj^_iJ|» ^jl j -V ^ ' 
4Sj_ii ( _ y a jl <iii i n^l » ■*■ m"> j_3lj^». Jjli- ^i)-^ ' ct^ '-. 1 *yj 4J1 jlSJJLI (j-o 
^^kj t 3< j Mill oLal Ti -^.1 ,j_« ^r-i IV ~ll J.^ «i 4_2jjJa tilLla jj^-lj "* .'j 3*^ 

(JJS I _IJJ-3 0J-JlA—U3 CjljUVJ i" 'J J *"' J *<* ijjj^-il.1 2 a! Ull a I J V " i n I ^ « ...j "II 

JL^jl (_,]! (o j/' l a il l (j j^l ^ 't.nU jl) JiljJLl ^^L»j V njdjSL^I jg 'vl a " i .i l ,l 
i^i^ULI ^ . JjVI j»LlU ^ <xjJ-U1 S-aLLaJI . UjU-l j_ic SlsLUJI ,j_« j-A^I! 
i_ajL>J,l (_jJI jl «.ahi»"i i ..VI *_uoj» ^^ 4-lILc aj < nj ,_)ia^3 (_,_!! (jjaljJll <ji)L>J 

CjJljcj ,jj tdJj (jj .j^j^LJLI ilLLaJI ^IjiicTi-ml 4iLcy (jLoVl u^jjuaM A-aJjW 
CijJ-ua] JL9j ■ A \i i in ^ I /'jj A j II < ^ SJsLLaJI 4-^.jj j <' ml Lo I jj i4_jjlj 

)I^U3J» aj—ljlj (_)j i^. -wi :»J_*-J ^ ■ ^ *_' Y " " \ aL»JI 4_j| JU (_ t ^ Laj_i_uj_^ 4j2ljJI 

>L«_a fjiJ JL3J .Jj£[_J,l a^LkJI olji-^-jJ j;;!; St I (jrj^aLlJI J%J>~ ((jLl < "i mVI 
U^l - nj «jtl Lj^Lj. (J-lj ^-jlj "i"t ^jlll ijjj_SLjJ,l 2 alUII <-■! j ;"■ ->!. i ~ ~. ...I 

.ajmoMiti ^ijjVi ^i .^jjjim oLlujjiji 

(j^LI i jl_l^lhILi iSJaLLaJ! JL*.^ ^ ^j"' a~ 1 1 ^jjLnJt.1 ^jJI ' «- 1 ■-■ j_2J 

1^/^ 4^LLaJI jLh^ii? (jl jJt LujjjLJK ^ Ji>^l iaLLaJI (jMl^V J-J^Vl i- ■ j mtl 
4^LLaJI icliua f-^=jJ ^ljj-a^l j-LLkil ^J I jui j j m.jj . 4jl «ll 5 » ^"j " Cujl£ 
iiliLLaJI jll iii"ia LjcjLljl ^l i^flLLaJI 2UI,„ CJJil^ jis :4jVjJI Sjiajjj, CxJ»u 
(j-o ^ ^ ^ 3jJL 4—il t,1l 4^t_^jj_^a CjLjj" i ii a * *<~ ^L:j_^£jl j' * ■ -■ I < Jl r j_t, **< ..Tt, 1 ' < *, * ^ 
3jjj CjJSj I fljlf (jlojl <i"ill rtU (J^>. VI ajjjls Jj_3_c (J^Ls. (j-o j-J-^l jl (jLjajJI 

.4iLLaJI JLajl 
( jr l£. i"it*l m JL5 (jLi-i-VI ljui (jj5 ^ 'I A " , „t I (jjjjjjj) (j| jJ_jj iLiilj »ljOJ 
Ji_£ I j "■ ^~ j 1 7" ^J «(j-»-oLsE_b ul j a» (jl (0^.j ^,l« a ii,_i< nil! ^ t-»l . ■■ wJj_loLLo 
Ci-s" j< inj in'tlj-a (jLj, (^ 4_aLLaJI tTjIjIjuoJ J-uojJ j»L«JI ^l~. A", ,„VI l_aj i.n-%. 



i 



■■iotH 



*£UJI 



lJl!L>iJ ja'n ill jjaa. .SjJL I j" j '^» *_' 4*v in a"i.a < " . I ' A Lg-iLfl i 4_jsj£L>J I S^iaj 



(J-AjI -^ dJsLiajL^ ^j-j-a- -JjJ-« tiJjJ • J ^* •■■"' V Lul I ,,.t- i^ilj dib J_SJ 
dJaLLaJI (j^Sj (jl (^J ?-Lj_*-) (j^«J »f q.7Lj>Jj d_a-li,--> a t^-£- T^-iP' ,^ ' "' '~"\j "' 
(3 iU fl ^3 '. LlIISLjjIj ji IjjJl>- Lao^_iLa i"i ■ "j^ dj aj^jtll dJallaJlj . tLaLc 4_iiLs 
i3ju*_lU oLjVjJI ^ <JjJ-a V* * • (j-a j_l^[ ^j «1£LlJj_iJ djVj ^ Jji_oJL 
^1 Cjbjlill ^ iLJjj^iJl^^ LLfcj . Lujjrijtl^ ^ 4jj1i V^ ^1 d^LusVL 
n t-i i njUJU ,^3 ix^alj_jj| i 'Llj 0-<aJL9 id-L^a-ajJI d«l Ult pj_a| \j JjloJLi t-£x£ Jl>-oj 
ijyJ! d-SLust 'jj£j i 8 ! " '"t. 4^J I a t, I (jjiil^JU "J-^>J 1 «i f '/-T* J-^e-ij Jjij Ijl » ■ ■■! 
.dJaLLal! 3jjlj-'i,.U jjLua-all Lg_al jJtxj-ulj dii3L5e_all Jin ""if *-aljJ 1 ^ajJuiu 
i Ij l^ a l(jjlr *j U^ . ,. t 1 jcjj _oJ I dj jlLJ I Jjia l^~a-l! JjliLLa i3^° Ct^ J" a Tij Lujaj 
.2-jVjJ| i^j>" i ii <i tj-^- 4-j-^J) a <tl SJal Ult d hi i ii (Jj-3 (j-a I flm Jjj ini'tl ^j^fcjj 
dj_*j_4jiJI dJaLLJI jjLa tdjLsJ.1 ^jU^, ,„1l 2_aLi>[a TtJjJI j-2L>- <Jlj| (Ji>Io (j£.J 
i ilnll x-usj^a (j^J Sjljij^ajl (^^ Li." mj LjJjjjLlILS ^ * l-» I j « CiL>-L'i-».l » <>>*.■■ 

JjjjSj (jl S-*^ *— • ^P" W-J^ 8 ' a".ftl (j-« 
i<tcjujll (_yi»-^ SjljVI SjujsJI «CjLjj1JI» J dja^jia dJiLal lijLuk (jl jTj-rifi 

jjjustJJLi (Ja^m I JL^a -^iJLal^L^ 2JjJl-« dJaLLaJLi j^p ^pJI i'U" Lfcj^jfj 
jj~i<II < rtl<"i ^l .3 J... omiTI 4-^IUIt 5 oh'tT liJXJLol j^k- lt^^* '- 11 i ' ^ 1 • ■•_' 

L^Jjj-a-i 7j-o JJ (_p3jj^, (Jj^Ja (j£: ijjln'l ^$^-lm i ^K"j V I gut i"i" (jSj > L^jl^_i5J 
(jjijjj i»l i"i "i i ill J-JLJ jLib J I IlJL4 (Jj-js (jSU - >" j"j j_' CjlJajij i-il fj'ai a «^a 
jJjiiaJI (^gj in (Jjtaj pJ *JL»JI (J_a^>- 3_|-a^«_tJI 4^UaJI CjL^jIi i_ i If La '.3j^.L2J| 

(c^ljJll jl La-^ '. J^jJI Lj^*- tP-* i i>^' ilLUU Sj<~iU djLuilll 3jj-»" I 

^j^a y.Y • d j , I , n J^| C^iL^ L-UJ J) l i jl l-^ (^ jj-' 3 ^^ J^ * ' " ^ O^ (Jj-^-' (jr^^ 
^—uUjJI ^j ii -»o ^S> LaLcj J ■'■■ Z~> i4jV_jJLj d q V i^ill (jalj-ll ^Jl! LgJ^_Lj_a 

SjjjJLa 5j^Ja,>JLI cjL^JuJI uJub CjjL^ i_iu^ jLu£.^fl (j^-»-i JS.G La, lif ijjjvjJLI 

(^^ 7t^=-2 (jl CjIjJlLAJ (j^-aj < nj*s : ^ rr j 7i •* 1 1 jLjli-^il i— »'<•»■ Tu LjjJ i3Jjj£ ^_i£.j 
Lai Sd_u_u_SLu (jjjj-u (_y^ (j^3j_jJt_a (jj^jjLa d V-iinl_aJ jl jG (_,"!! (jj^ljj.1 d ^ -^ I j a 
0"° _j' drkJJLaiSj (jj>jjL-a d l-» , ,,lj t j| jG dtjLi #Ij3_i-u idjjLSJl^. VI (jj^l >il (Jj*_ui 



i$* 



(jK m jjJ-»- -4j1 « U £j± m j j'^ i4_j-aa— a_«JI 4Jal Ull (j^ j V "i i a (jjj-i^sLLa J-j-S 
l_JL*_o (^yJJ a j j m 1, 1 j < M\ U JJ{j Mill f\Qn "ij-a ALselLal jj-a-i (JJJ«-3JLJ j~r i a I^S Liu 

.4jjjl!l 4^LkJI 

LjJjjAjJI^ a , ,.L , .,j ^Li^Lal (ji: 'J4J4 4joji2SJLI Sjj^JI (jl jjk lil! j (jj» ^ioalj 

cL^LLaJl «_usjj Jjil (Jjia_3l aJ-2-j (jj ' " ' I ?"^- ,,0 l lj' Lr'! T5- ,,a 31 J 1 '"'"' ' *■ L=*-_5— «-! I 
il_jjj_a «(j" J r ii (_£J_ijj» tjK i ii i ri i"i~in j i ii La£ j! iJjLi-U ^^ J j iii"U J j 3 j^\_iU 

(jail *L>-uJj (jL^ jj£LJ,l SJaLLJI ^1 (j-d_ajtiil j«jfcl (j-u £y>j . (a^JjLla ?r l-nnl (_yi^ 
jjLijjj SjujlII j-^ju jJLa ijliil J n in (ji^j ilSLj^al ^LaiJl j-j-*^- (jrfl obVaJlj 

qC « LSj^-al (^ f»lj iriO ** *h j 1 1 4 nji I is> 4jjjLa ^_i£l» ^l ^.1 \ j i" JjiieJLi (_ T Lo 
i Y • • "\ aL*JI J j I — ' 4j-ull 4JjjJLx^i j» "•»" (jj« I j'alU ^m^. (jyi^ (Jj-ua^JI (jj^Ls 
(joJalaJI jjjj . *l " ... A ^j ill 4JL)Ju^aJI aJsLtaJl djufe ' *■ ~ ■ JJtJ (jj *l>-^*^' Uj-^iS 
(jjO 7-ljJl_i 3j i n'v a j-^l ^3? (Ji^lj di.a-i.t3 ^& j_jj (_jjJI i4j| Jl^»JI 4_3jI_3 4_jj|j_gJI 
.4_L;jll (_jjLjLa » t->, „l Jja^ ^urtnni (jr^-9 t4jnia i"1l L)}LiJI 
4jljIjJI .-djjU~tl fjlz (J-*Sj j j . ..A~,ll ( ^ 9 «j^»- ?iil)JLj*j (jl I Jl^J (jS-aJ < fi j^ 
jljp (jT-^'j i3jJL»JiJLl 4iLLaJI jjLuaJL 4it-n"mt,l Ll>-jJj X" 1 1 ^ i~i?i SVi ^^Jl 
j j ...A'tl jjjo j-j^VI cjj>JL3 i JL>. (_gl ^yi^-J •|*^ c ' ^^ La^- LusLiieJl LajLuj/I 
4jj i n'v II l^I^JLI 4_cl*ur> (jVI j-^J 3j '"^1 LliLa-^Li^sl (jl 4 (7 j n -w (_y^ o-a^ 
x^a (_yijJ » a"i~>-l ' -^ a '.SJjaia Jj n«l j a" ml (_gJJI ,3;!-*^-" L^jLjuoi (2V Ifl'^Laa 
4 j f La--^J I ja^JjJa al J-a-"i ml 1jjj-3j Y • • • |»Lc (jJ^->-T 3, 1 a f (jr) i n a ^ » J-*-i 
<«CjJaj| (Jj_i» jjj^/I 9c_u3jJ_J . J^LlII ^j± 4_x J al_iuII cbj j^tl jlj-ujl J^l t "i i nV 
:4Jj_Sj i_jX.l£Li_ii (^ 4j_i_JI ^j'-^j ^ ^ i_jj-aia (_).«, i,"i..i OftjJI Lillj (^ (jLS (_gjJlj 
i^ya c_i^_3-IL /V"JJ '(_>^*"j'j '' *k " L^*^ 1 ra i n ~"> 4_aLLs JLjj_i LiJI Ljji^_3 I S I » 

.« I i'v a a I JlA (J-»^- 4^LLaJI ^j^^kjj i LjJjLLa 

" L^ J - "*" " J "* i4JoLxii_Lj ■ r I 'j J^^' a ! Ljo Lc_»j ^ ^ -» " (((j^aLatJj Lj_u5» OjLS 
i LujjjijJl^ 4^aj! i"fl .if JL2j . a.VjJ n l(j« a (^i-aJ V 4j>-jJ ^l «3l Jfll t_<-iklj))j 
4aIU II ^_ij^"_i (jLSLa J£ (_y3 (jjiLill >J^Ju (_yl£i i4ia"<U jjC. L^jjJLljj iajjlsj 

.Hands On, Hands Off (*) 






6J»liJI 



jj] Lo jj Vl j_>-Sj (j! («JL*JI ^ji^- L-'TsJ_g .4 j'r Lfl-i Lg-aljiir" iciLij iyc-tje.cn JSjjO 
«_o '(3^*-^ ** , ' " a "_J S^S" _i a 3J - " 1 (3^*" .3"* i^J J [_3j S *ct ")t JiLaVl J J i ceil I (jL5 
l_ijjj|j i^jJL>JLI_j c_j^_»J[t JjSijJI J^Li. (j^> Jl _ 4 j i uLLa jl « i ii I j eLail £," 1 1^ ' " 

. 4_i V^J I "h\ \~\ j i n 4- l . c .cj 
(•sjLjlII sLxjI >,M> ^^ UJ ^ '"I J ccill I Vi ">■! Ijl 5^_«_a c h i njJU jj^ (jjSj < nj 
(j-aj • /'JJ* J 4-ajl JLijJLaJ I ■ y . L^o-uojJ dJsLLaJI ^jj^>o ( _ T 1^. a^JlJI cLSJLj 
4_c-o-lSj 4-i^>Oj-c-s 4JL»- ^^a- <iS . t-»5 a (Jx-*J (jl 4jVjJI i^^ l ~r iSe ^ 'IjLjJLI i^ij -w 
4jjKJI q] jjjj^wMj^yi JL*J JLfl^ cSAa-tJI 3-c-ujlxll ^ La? ULlcSi^I J*J3 /»JL£. 
■LlIsjIjcJU ojj'i'CII CjIjLlLo^[| ^yic i_<lii!l t<i(j jlf i _ i « i n~\ LJjjjLcJLS ijr Jz ils-LHI 

i_ijL>ij (j^cJl c"- -^l (J' 1 **) cjIjL^jI (j-c_i 7-j!^_jj (_yjJ'j 4 j i m «LlL1i JjIj-lji^iU 
^l «_^=Ult i^L^ JaljJLI ,Jl .i-uyS^JI 4_jJUI cilJLc.)?) ^ J^u^Ai 

ajjjcil 3_a>U_«JI iflLkJI CjL£>-i ^l cdjtjjJl! 4jjl£l^VI Cjl£j_iJI <j£. jJalju 
ifJajJeJI <Lc^ju3jmj ijjJLill J'^ --ill u^ 4j3j mjll l£JJj (Jjja) 4^UaJI Cj^tajL^j 

LSLi^— <a? 3JjL^>J, (_yJLi_Lj>JI (J^JI jl . jj_ajJ! Lj}L>. Jj-jj oLcljJj_>-l «LijL*--a 

isLJsLLaj'l j_)^j>ij j_a JiJpl! ^J*>J :(_,! ■»- tc-uoIj gLij (j'CH S-l Uq 7-^L-c^V S^jLojM 
L^jLv^LusI «-ju3jJ (JjaLSi' Jl2c ^5CJ LiJLLaJ^J cJSjici" ml Jl2J . I()ia (J^iLSiJl (jJiJj 



4_l_s 



I J IJlJl 

.Jj^lall 
3j_j_jJ| J J "'"j <^>JcaL»JU j^ «_' L^jLJo fjJZ jL-ci CjI j iJjLje-o (_gl (Jjj-ao 
jl 4jUlL! c i « K-itl (j^a j? jj^'ctl jjo (_>ujJ <4JI (^J aJLcJI ^LjcjI J^ (j-a 3 J <i"c i n U 
_ iLa^U Ij ^ j ■ "j (jl 4-mLi cillj £y i fc» * I . I ^1^ (j;L«jj^ .2JLjl3 oL>-^ cn^ll Jjcaj 
JlJi I ir j S I J^l^- c*, 4 ^' (J^^J iS^LlSJI 4 !->■« i I Jj-^. 4Ti_c m"lo j*^jJljIj -jjjej (j^Jj 

jjiijUJl 4^LLJI c4pJi l^! («-!c-«-!l cr^ frWj (j'vll cuK.imi Jj>^>j (j< o-j i (i lUSq 

. (jjj Mj.tJlj jl>-1^II (jj^JL ^>jjoJI iSLpJb 




M; ! 



sMi^t^^-ttiU 



cjjlcI tSjjj « r.itl 5_ij^jlII 3iL«il 3.a. ..aLc ((((jisLpI)) 

Al_ail <— il ->■ ir^i (j^o i_<jL>-zI (jjo JJ-jl! *> i -» '" 3_iJl_a 
jjjj i (jr «_L*iJI ^^ic jjkj _ i_3j nil! ' *j '*■»» (jL£ . «_l3jJI 
i-dfc ^yk. (tuJiJI jjfc - 2LjJj«jjJI 4_u^_iJI 3£LJILj JjjJLJI 
.dJSLs-a 3_j^!ill fljjfc Jxa CltLu*. ^^I <UlajJI <i>.ji]l SjlJLI 
Sjlj^JI (_jfl iallaJI jjjj iqj nijijl '°ii"2j JjJ <■" »!«**• (j^J'j 
■ jj)i/->-»JI d ii mi a J a Vn tO^ll tiilj (_^ 4jSj^a2l 
(_tAJJI I ^ j q j o " i ii j i ii (jJ-Il SjJJ J_jlo iJ-jJ (O^ 

JJS^-ij («J SJaAjJI j "•» «' *j j ^-»' /*u2f1 (j"<j »i (j^ej 
I'mit (jj-ij" '. MjL5 t4^al i h"mLj > m*«j (jl iJj-3 (_,<j till 

I OLjjJ^SjjjJ-L^JI (jl Jjkj I JLiJj ^(jjl (jX 

.(ijjjjjiuJIj JLxl_j]l (2y-^l J^L>- jliiJ.1 Jjfl^ll 



U n ■' " 



.Dome of pleasure (*) ..-s*i*wl 

iS^>3 ZLljL n j< CjLiSj-j '.CjI^-Sjjjl-^I ^Hydrocarbons (*) u j"' 1 ""'l * Jk -Jjic- J^» 

3 j ,„l ,„Vl v^Li^L! JiU3j . o?i£% itHMJ ' J d 11 ^ '^" '"■ ' Ji-A^ 1 J 1 ^' ^^*e ujW^i 



jj^ij t< fit i><" (j| ^1 L^2jj1= (^ 5_aLLaJI (Jlj-i^l (jlc .t»A;tl 3 ,^ ^ (jl <Jj_2j 

l2j_£jl/ ( _, <! _ ! ■» il l ( _yi»-' Cj4ji*\-u*l\ (Ir^j-^ Jt i . n jl (Jj^pjJ! *ljjj ^H^l '^^J ^Vjjfc (j-U 

(^Uiiitl JjjISJI d-^jjji^ (jtJ>-»JI (<JLj»JI 4^^. ,_£jj| ^La-J-ll ^j f-j oJI _j_Aj 

jj-oLstjiVI <-di!j? JjL*jj .(_ijUi^>U cj! jm «j ,,,11 ' s<~ J>L>. llLjVI 2 ifc»;t 

4 nlVil J-J-<u i_£JJI jtjn'iinVI aJUu L^jlj-lal Ju£. iiUiiill 3 j1.l5Ti-i.u.U SjJuJI (jL 

jl < mf ^ jL>- ^LiJjl <_yJj i^.aj " i n id jUljJaa_gj.il I j jr 3_y j__JI *£v_-JI 

( _ T ic _"j___JI i_JLLaJI (jg-ijj i n^j .4jsjL2JI Laic qjj mhII (_£_La (_-lc '"''MM JJ ' '3^ 

Jj-HI (j-a ajjUJ.1 j q *( , „" j ; U_$___ pLusjVl SjLj ^1 ^-alill *sJL-«JI (____ ,U^;tl 
-i)lf.lj_->-l 3_ljj_«JI oLooSL=-JI ,'> V 7i *sJ La (___-->j--jJI ^.JJ ij \3 - '" '**-* <J-> o! 

.«3__L__JI J>< n'ml)) «^jJ 3jii.Ua 

4 V-iii ni l (j__. ^ i ii -w ._.|jl__5 -L_-.|j2 «<-l>-i ir>'\ jji^J _>_-W J TTJO** 4X4-3- ct-^J 

4-*_L_uL) 4 7i\ »~i{\ i_ajl_iU,1 i, i j mi t\~in '°\ -.1. t i-^' 3^>.LLV! J^.1 (j-a <t-,« ,>. c_il 

(j-a JjUfc (jjj__*-a 4jjJ (jl^*-" U' ^ t^i-^^Lo 4_l__i *_] I J__>-l (jL_) i(LaL__JI jLajJI 
4£LL«J.I »! m'hmI j_a i(*JL*JI (_--- j_gj jlyitl Jjj" j II -liLi-al j"*-.l j-J->l J-Aj •, Uv.tj 

J "' - * (j-a J-J->' lj*-^ '?^J i3'j-*-^' (j^ J-2^ '(JL>- L5' LT^-J • 5jJ>«-tJl ^tHJ-*^' 

i^yl in "v. a\.\ ir\\ £j\ i nil («£L»JI (^1 sLaLusI 3j_*-il,i j«jo2| dil_ij_Lc jjja i*il j^ ... 
tiJ3 (j_a (J^ I _J-4 J _ Y • * Y j i o " i i ii j^^ I j «jj iU>^ lit Jj^a^j (j j_jijo ^j^a JS 1 

cjI (j >j-3 4_«jj . 3j.2j * i ii 1 1 4_u_>_*JI 4£LL»JLl j"L-jJ j ■* «~j 3_5jL^uJI 5 , ,„;1l 

(jlj-tJI rLjJj J-^>J r^'i-J-J-^s -J-»-J Lo 3_aj^>. CxjoLa I jl 4JI ^p ^ j -> j"lj * • "I 
5^3 7r _i i f->" (jl I (j A «i_) <JjjJI *JUk (jLfl i4jJ(_JJejj jljO Jjaljjj ^j " ■ ■■ " (^1 ^ l-> -i * 1 1 

.d_jiL«Jl i t-i ii i 1 1 (Jl^jjil (^,5 «) j i nj\j 
<* flhi a l U i i't (^dc lLj_oJ,I jLaJLc^JLl (j-A «i" ^1,1 tjljSLjj-a^l ^yJI 3 j inilbj 
tf^la VJ-^ J'>* f»L^»J jl-lT I Jlj . 4jU1J Lil jl>. ij-oVl lilJ j JiLa j y »j lLLjVI 
(__)ia£j_2j (^j till j t5Jjj J-2-3 i Lifc! jLja ( _ T ic JajiiJI j-l-i I i i >-> 7r"i '^J tlLjVl 5 t^ ; t 

iiJLi4> (jl^ .< 7i> i JL>. (^1 t^i-tj • LaU3 .UamI JjjI^j 3j^j t,„U 3jjj_«JI 3S1LJLI 

t"'.'*J "i (3'j-*-'l ilnii) ^j^o^j (jl Ji^JJ.1 (j-o»3 '.^Lj-iJI j£jl ij mil I JLA (^ Uai>. 
(j^ i n "v a I J /.. a aLLsj i ^t 111 J_3j . l _^3\j »1l i. it i"ill jjij-^i (jja ^>_i_jSj ' ■«.--) cUl 
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jloiUI ^Iji'l jl_>'l ..____ I 

4.JL-JI i.j\,„\\ di\j\n r _.->J_- _,. J^_s ______ __>LjJ1 __a .U.;;U 4-j.-i_.fcil | 4_uj1l 

i lj j^aj-uaiJk I J____l JL-j-jJ 4-C.I imll i;l^i-_- _j""_^_l . LoLo-i L_j_i__U __!l i_ij_aJJ 

Lj_*_>- I ■ .. "a I I a Jjl j^jull Tr I I S\ J __— __ — -Mj) i I II ^_ji_C _)_> ■ " I nj J_J_ j__a _?l _)l (J- - = - 

4_3_L__X _ ___>l^j9j_c-jJI ___.lj-*JI aLL_uJI j>— J l_-3j . 4j_i_j____!I d_oj__!l d1v„U oil 
4_ljj_iJI 4__Lal! *_a Ualj-li ^LULij itiJjjVl 2 - b> •, * Ji.|j «\_S_Jt _ d___.L_i_!! 
_yj_>_a! 4-tJ, ill 4J_____a (^Jl d 1 11 a i (Jj^_>o jjj. 2_U ijl < 1 n_M i".j j~*il d_i_)j « 1 nil 
(d_^lj__j_a_ij-!l d 1 mi) 5Ajaj-L3 4j C_4__ La I jut 1 «; < _ ;r -i _£ (6-C.j ^U'") OjJ-jJLj 

(jIjlLj 1 «__>J i^jjjjJIj 1 f lj in'v 1,1 I a! . l-JjjVI 4_aJ_--_a _l_-l._ (j-a Ljj_j_»_jUj 

11 riii 111 (j-a 5j j 1 S 4_lO (j_5cj-u_3 .l_J_sj 2 I 4 n k ia »l i>ir I ^J-C _>-a (jL^l^__^_«j__ 
i_;^__— I 3jl_j_*_ij ■ d n k"t I _TJ— >- (J-* _>^J - — ''S.-'J)* ' "II ?— ° ' ■ '-■_ * _)L Laljlb Lo^-3 

___L__il <j__9— -- t_y_5-^ > ^- 1 (_7-v *JJL> ' ■' ?''-^ ;e i ^ 4j!_ ___- ____■ « -. 1 K\ * 1 1 j j j ."» (jLa 

4-ijl mm ml df_j___ _--J A ' «r_U - >-i-~l-i _-9 4__LL-JI _jl_fcif ? _-j__i» Lai .d_jlL_!l 



______: _____ a 



:__-__] I ______ I __L_. djl ,,i 1,1 C__L__ _______ id__LL_JI d__.Li__ ___ d_ 

i3j_fc_tl -ta -"l C-Lj)__- *->___} f^f ______ f_-» _-<J dj Uiiill _)Ijjl1I _-Ij._L__i -__uj"i i n 

.jL*___^M (______- LgJLii _>_a r-.__.2l ___i d-_u_, < nj d_L_L_. _ol_jj» _,i .j V IJUfc _)___] 

.L_L>J_1 4_a_I__Lo __.Li__.lj i l J£_>__-VI __rt j ^-A_vJ I _I___l_1I i _ r ^LJua (J-e-a ,J^L_-Jlj 
jjlx. ___ (jj> j > 11 (_r__~_- j»lj— __> j«_>.L^j _>"3J _j-'- _)' ? t; ?"^-'•' _h° 'jl <^"~-Lij 

_L_____I ^Jji _u J_______]| __la —jI (Jo__»___ _)l (_)j 3 Jl_j_jl_ _)—aj ^j-a _j_-i_lj jI l1_j _ll 

d_____La jl -U_.j___._JI d_u___ll dfCiaJ,! jjj ? LaJI _)V| _^__- l_L_Uj >L_ t (_____* 1_>_j_J I 

idjl __j L__.lj (jj--J _)1 -d_i__a-i j _»1j c-_-_- -_!L__ ijl ». _;i __l ^-j .tiLj^l 

j 1 "1 1 11 "1 in :C_3^JI (_^__«_l1 J___jJ^I _}j mil (__-_ _)_il__m Cjj h~ 1 11I l_l L-__»j_-_-_- 
■ CjIj i 1 n (__TJLa .—I—, d ■ Mil a 3j9____j 7__>- 5QJI /-_- _L____j1 jl 1 1 n I 

? (**) W )$i £^4 & cp-l*l--! jU-i 

j_jj_i djLus^. ^j^ mi til ijj-iJI djL^j ___> _L___i!l _}j 1 11 1 dJ_L_jJI (_iiljj__ll cj_.! 

jL___^/ ^1 1 ni l I __L_u_l (j_a __lj_u_- j i___ (j-a ^>--Jl 1 1 1'^ id mi itijJL) _>U_.lj_ll (j-a 
_>_a Cji _|'_* 1 ""II (J-ljlj) — -I J 'J, 1 ' a ill J^Li- ,J^j-__j Ij^fj.. V" 3—*- -_— — _L___l!l 



.Cambridge Energy Research Associates (*) 
.A Roller Coaster Without Brakes'? (**) 
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6£UJI 



j^a j_ iS I (_,— !J i Y ' • • r»Lc mJ| tj i I in CjIj im j nif jjl -r "n La J_*j «LiJlj 
Jj_»- i-i-i^Li-u 4^ojf (^Jl JiLj>JI ^LiijVI I JlA ^JiT jJSa . Jj^aj_iiJ IjVjJ YO 
(^J! mJJ| LaS" .S-jS^-aVl ^^U.iijVl i-i^-iJI <^LjVa (^ 4_uaijj Oihi^l J 1 * • ■■ ' 
3^3 l Ly'3i KJ3^ CtS 1 4 J ' iiLS^JI 4ix^>JI (^ ji-Lui f-jjia^a ^1 3 alUII J_a^»u 

(jljdUU <Lj_LaJI jC jOJtoJo C-lLtS" l_fljjj8 Jjfcj 'JJ-C, jTj l(_>Jll lil'v'l (jjfl iU A;tl (Ji-J 

i—il—i^sl La-d i jj^ i i I ' tjrt <i fl il l jry» J -V" i .i j .1 j^a j<uk^_i_c.j jLCjljJ,lj iCjI i-«.l Mill 
4JJjjJiaj jj-j£LjjjiVI ' . r j ■*■' i . ij (jl jx <L3jj>Jj .ijjjjj^l JjJ-ll jja JuJulII JLULj 
j^^I j^a) *LLJJt dilj JMi. iiajilll ^ AjLa-'inll .UV.tl jU,,,? f-LfljjV igjLijj 
(jaJtltK (Jjj JLitjl i(4Sj_<ijJI 4_i_cuLjjJI CjLiI Vm^I itiJLi jjj jjs ijLjLc^l ^ 
(jje—ulj " in Vl tjjj " i j I I (jJal j" ~>-l (jje lUrtill j^-i < i jjj f "it (_£jLc j-J-C. »lj -»-l 
4jV_oJ (jJjVl j»LVl J>U. 4-ajLc olio ihnill jL«-u.t op «^Ui J-*j .4_-ajSL*JJ 
. JljJljJI ISjj^oI JuLJj (^l 4_j_uii!Lj LaLsj I i mLLa lLLIJ jLS" iLa J»jj ■ x 'j -L>"3i 
(JJSilj 5j ji i^-itl CjLS^jUI <LcoL>- 4-oj^jj _ JaAill CjL£j_<Si jLfl iJLn. jjl W ^J 
.4jlJjjJ,I jLtjjjVI (jja CjjLJjjjil J^ _ (j^il mCi !^& (_>ia-i fl^J-ual Lk^jju ^^l 3*LaS" 
'.4-j^>-3JjjJjVI (_>ijJ Sj-Ia-I *-a Laj^LLa jLS" jLljjj^I p Lajjl jl di! j (jja jJLS"VIj 
jjjs 4^LLaLI i^uLxjj (_H>>J -J^l i4jJL*JI jl« mVI aji^j 2 Sl.'.t I i_3jL>JLI JM ^~. ...I _.'a 
. L^J^ Sj_jlai. ijajLj j-aj OjI£ ISLjjjiI jl ("r i>-ijjlal L ^il\ iCjIjIjuaVI i_«jL>- 
Lijaicl jj^ill Cj I j _ i i~ 1 1 jl»j <L>-L<jJI {_ya CjIj_^sVI ajjfc pb" " ■ " ■ h~\ ■>- 1 JlSj 
_ jj^_<i-*JI jj-ill j-a CjI jij<j mil liir (^ i." "|J -v i Jjl\ lUAill diLaJ i<-> JMi- 
(_yl>.j i4^LlaJI jl t m l (^ jq'.citl f-LijjVlj ^Jojiill ^yja i 'I j mij (__>-ail> 2^1.*t Ij 
<Luiaij Sjj>-lll,l iljjlx. J^j .(jjjLii? CjI j jj£. L^JI Cjjj (j^illj - n! .-^"aVI jLi^Jl 
L7 ic 4_»jLiJI CjV^L>J,I (jja JjJjJI liJLlAj ,ljJUSB_a 4_»_ljljUI <2LLJI Sj'j^*- 
jU (j >n j I I J^L*_lj3 i JljJl^>- j-a IjjJj jJ JJI ju^fll^JI (j-u ^j ^-j . ^ ^- 1 1 <L>-j 
(JLxIl j! (^ic CjLa^U VI ^ La jLu-iVl J* lj_p^f CoJi* ^1 CjULijjVI 

.Midwestern states (*) 
.Earth in the Balance (*) 
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t>"_?r' O' T^-^'jJI 0"°J • 2_^UaiI 3juJl>. 4-aJu^s ^^ J^i-jJ! <_*Lia Ct^- d^-i -^ 
(J I J_OJ_«_l3 (^LilJl j\ r II tt,l Lol . * ' *> J fc» ill d j -w j «j3 Jjj *k»l «" " djjjj_aj 
j-d> t jl < ,,iMJ ^-ui-V! ^J^aJLj-JI t_jjuj_l!l dj 1'nXj.jLJ ijlil\ u 7ijfi -xtl jt^-VJI 
(jO j til l (jU (jj « i" (i a r«-*a '(J-J^ (j-° LjljvLa (jL£ (_£JJI (_, t-><iill JjjLSLII s-Lj^J 
jl t 1 11L-) xjLjuI f.\ ' V-^-l 4_lJLi (3^-*" L7"^- JM-c^^jQ LiLia^l 4 i '^ * rt ,_J3 4j|a_>.| a 
j-jSi (j i-it j 1 1 (_$jLc-jja . 4 1 1 iiLiiojl (Q^cLyiD (JJ _a (j^a»j^cj rcufej iLajlj Sjul^La 
^ys il-iiii'l ^Lii i_jj_aj Ijl Jul (JiLaJ Oj^u>- VI '"'I " ' ■ -> " (j I (j^J («-^-2 : I Jjfc (j^ 

Ln£ ' J^^l 2j_j-ua^ o^-J o-' ^-""-sLill S /i i ,,-.11 jjLa li^sJl aJ^J I a *«j j ,/«JUJI 
«j ^JlSIj ^-ijl i t-<iii II jl 1 1 iii «-aj^ " i ii I i> tCil jij « i mil ' a <* J^L>. Ci_iL^ 

LgjjL^J ^yJI a^>JI £Ju£ (Jj9 LI *_jjI . ACj-lmj SjUAitl '"'I jU1j*.-«.VI i alj ~ ,„l 
^ Aj jt-i^. 4_aj^ (jjJj^' d^LA' ■' <j miJ Jj_iILi («JL«JI , V T-" uij i3 j « j jVill 
4jL^J (j-o L_^3 Lojj' "i->jl_J^JLj (JjmhU ^Jj-Sj La 4-a- i<-> dol-ijl LoJSj . SJaLLjl 
(Jl^j in i t-iiiill (j I ^ a j,< „*t] I I _i SL3 (j-° j^f ' "J l-* J-4J "*'^*'JU ^Jj ' J 4^ j— ua-C 

.AjLill OJ-2JI IJl$J «jlai-J,l JjJ3aJI» 

I Jl4 ^Jl Lllaje — a ixjjljjl ^ iiiijjVI 2 <Ja_La Jio^a OJ^ j' 6^-*? (J^ 

( _ T l£. tjj-a-il i ii'Uj 'ijj^ Ct"^ (_j ^ - * ''^ '.(CJUj _ it (_yjk 3j_i_ua-oJI 4jL>.2l 3 Jlj>JI 
i4_2jJL>JI (j£j . 4_i_2-xuj>- 4^ Lis iojl tiJLljk (.*i i njl jl '** i j " 4_lj>-LJ (jja i Uai- 

(j-a (jlj iZj ^ iS iZi\ joS i j»^J-II ^alj~i a JqjUII jjL) vl A". ^-\l t i j -^ ^ tlIU-4 

(^ajjLlII jIjj^>I oi^ 'J^ L^l (jr^J .4-ajLi 3Jj_ji3 Jj2jl! till j£ JJaj jl ?tr>-jJ.I 
jjSj JL3 4jL^J ^Li (^LxJI jl nVi^yi j^lc d'.^ja L«£!j*lx JIaJ-i-" Jo-ilJI o' L?^ 

(j^. jLtli^U («JL*JI >c.ju (_jJJI ji_Lj>._aJI <. i j mil c< in >\ SjjuJLa iajjju LlLLi- 

4 ri U " 1, 1 i_SaL>Jtlj . . U. A ; 1 1 ^"j j jtl j j'Llllj ,j\ « . ..VI i_jJuJlj 'jlj " '"» iJajiill 
jj^. LjJLLc I " -r \ J < lilL Cj j ii -»■ JL^ .,U , „j*yt ^j Mill (jja- "U 3julj "ill 5^_aJLi 
jl^H-^-^l t£l^jB_aj lUnitl ijyj , Uj-^ j a «1l (j^a jLj ^jJI £j)-U tiUjJ Jjlju 

Lj>L^ Jj-ji oL_i_L2j (ji SjjL^>JI cjIjjU"1I (jL a ic^jJI jj>-«jj .^I-^IjJI 

4 i>-m^ j i iXj 1 lijlVt MjJu (JlLaj JL^ 'tl^^JJ ' J 4^ w^ ^ J ' J U 3 a 1 U 1 1 j , Jj^jJI 

JjiJI uaj (jjLojJI *■ j, nil! jl£ L«Sj .(Jiill pLLa^ ( _ r Lc 4jjLSL1>.VI 4_jj!u .UA;tl 

j-uaajl (jl La£ iSjLa^>JI t_)rin\ i >i t n\ (_£j_a^>JI j i^itH 4jJj /cj» IaLsI Uit (_y3 

.«(cJL«Jl jj^a 't-iiiitl jLiJ ,j-a SJjols SjJia ,_jj^ ^^j" ij i » ^ U A T 1 1 




AuOAlJ&SlhJI 

f tTi g rt )) 4JI ji^.1 tdt-il mil i_y>$i (j^jfi L)l -^J^*-*-^ LPj^ (_rlj> tjJJ sVjJLj jJju 
Ju)j '■> UTl j? LiJlLJ 5-jLii! Uw-i^lj 0L1 Jl-2J» :2JaLIaJI 5_*s j I jt-iln «2_j|_il! 
j-iiaj j! hjj/Ij-II i- 1 1 1 ^ 4_ljLJ i(_, m i"i!j <ilp (j-a i_JIa jja^ .(((jlajj^jtil ^It* \j ffi 
(JjJa^Lij i4jJL*JI SJaLLaJI jl* nil *_« ' ^J*^~^ 2ji^jjLi3 J ■ ^ '■» I ■ " t^JiKj 2 al t-.1T d UA. 
(_, m mmj ,_H>_a-J j-« J^ j>^ ^J •«(_).' '>^^ 'Uii ill ^yic ^Lii r VI 3 j ---Ijt J. ,,.tl 
4JJI j_a r- j 1 «i 1 . 1 J^>JLi jjjjLj-uJLI aj_c (jo 1 ?-i "1 1 11 4-Jal \n\ I 1 -1 j " U -^ j| S^SLfl 

^jjl^ 4 U^ ^^k L^S t^^UI tl JL1-3I ^jlc L-Sjjti!l ^laiej jl *jj»JJ (j^-*J V 
Jd .» 4_£jj_«VI dJaLkJI 2_aj? (j^j-V u,ij jl» ; ^ ^ VV (»L*^ 4_aLkJl u -j ■-* ~ ■ 
jLiJtj 3JsLLaJI iZitaljmJ J»l i>»~ (jrtjv ^ <julj-jj aJsLUll (_yic i^-IUtl :LjL<ij 
1 " 1 ^jJ I (^ L^Luojl JjJljlLi 4_i£_^aVI 3, >t"1,I oLjV^JI - *~ <«J I jjj 1 _ / * -.'^^ 

jj_3JI eii I— uLu L«j (^ j-*jJI JojkLij IjjLJ aJL*Ji ' t. a . y- j 1 ^ j jl (_|j_a i_< mill I 
jl ilajVij 1 11 SIjtII ( _ T SLj j > J a2l i—iyL^VIj 2_axJ (_gjl i^-i"'°iVI j-o^M jLa t jj^ nuII 

t4J»-ji mil jLl>-VI jjjl_i£.j i4-Lml wnll (JJ->«JI f-J-«^>- (0^-J (jr^-_9 '"("J '"> j^" 1 ^ 
d_ajl 4 J miJ I j'q J^i. jJI Lyl^. l f 1 Mijj fS-IL*JI jU j K ii"lll JU». I _ ij ill 2_,jj ^njl'^ 

(j^Ja . I j j "1 ^ \$ < '"i j-lLy 5-SjI mil ■ t-. a ; 1 1 cjLa,.i 1^1 CjlJjLSil jl Lv^ .2 «l UH 

Oil ^pJI tiiJj j-c. LaL*j 5 lil'i -V a 5j_Li.^l S^LLaJI 2_xj| . _.l ; . ,.f jLa i2_i -wlj 

I JJJ— l!u_«JI JJ-SJI jjl Cjl JU » I liltl J_Lc (J^L>- d jkrt ill ."'I a. I ,^ II iljJu>J 

jSL! .2.SLLJI jl < 111? i-.jiVi 2jjLJtj jVI Jjl^S L^JLs .«AjjV| 2_Jila L=l 
_j^ ji»J.I L43JL* jSU 1 jlSL«_i 2_jj« 1 nil j-o tiJJj (J-»->^ 4 t-i 1 1 S i 1, 1 jji r L^1jL-uj 
ji^.1 JLflj . J^5j_lL! IjVjJ YAj »IjVjJ VY ju jLt_i^,VI ^"..cu-a ^ylc ,b.U ^11 
djf l 2_iSj^_aVl Sj^elil oL^fjJI JLo i3 n V iMI 5<l < j" , ., U iljLol m~>VI SjLfl 

.jLlLjjiVI liiD (Ji->U f\(j* I il_^J 

CjLa.WntLi l^iib JSl IjJ-un! JL3 .tiA'itl (_,<!(}" 1, 1 a jl _j^ nil! j j^» >£^lj 

I jjl^ij) 4_ujjJI iJliLajSLsJI I {}~u'r>jj& (j^l 4 t ii"ijj,l JjS^JI ' ,-^j '-"' a '2 _.U A'.tl 

elil—ajVI i_il_2_tl u^S (oj\ inVI i_ tj>Ji L_*£ i3j_se_l!,l CjLVjJI 4_a^£_-^. 1 • -I 1 ->- 
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(jlo^UI f Igjl jhil ..hfi'ill 

, dUal^t I 2^.j_L!l ^jJLu (jjc ( j-''slg?Li.i,i,U *J-a=-<i3 (_^>-i (j-« j.j'i'vtl <"ilt'q i2_2jLjiJI 

jL_q_2_c1j t 4_i_cl_L^aJI JjJ-!l <2jlj)jlj (j^a JajjjJI 4_^a_»- <jf Jl^>J LxJL-3 lLUJ 

Jjj_tj Jljlj) ^jl i,-»~*iV< ^jLl!I (j^i j^jj J£J iMIfl'i mil dai_LJI jlj_2_« (jLs 

(*JL«j| ( _ T 3 ■ !i ■ -» '■ 1 1 ( ^a <_j^_2j L«j ^j^A-». il jjs (Ajt_uajJl >Jli 2r JLtJL LoiSj ^ ij All 

I ui < "i i.a ^j—iJ! vl ,^",aVI jL£ LoJLi£. S-JbLjjJI SJaLLaJI oLaji < ri" .,(_>■ 
cL-JHaH ^jJI 2 « A"j 1 1 , U A ', 1 1 jl « , ,.i CjJl Lxj (jlcj i iij 'J* *^.' LJL^- (0-a- iX'tlj 

LjjjjI (ji fair i A-i "i 1 1 <IJ 2 Jl*-o ( _ > i3LiitJl t-,qj ^^3 i~i"ii i t-i A *i 1 1 jbu-ul (^3 S^_p-VI 
jj-iMI (jl Laii A*-* ((jiLa^JVI (jjs OJLc <_pll) uWy L>^ 1 Ai jfc ^ <l£j>^fj 

JU£. i4-j>.jjj| «Jl^J 4 7t j ii ~»Jl ^^^ I j fj_a (j-"J-J - (Jj-^J j 1 1 IjiiJJ V * ^j" . .i a 
Cj^f J, <l 1 ii *«^j 4_a_j_2JI liilj i\n i ('n Jp— stAJj .^^a-jjLjJI j_aJaill (j^a gj\ j " r I 
Jj^sj i^JJl i^jj" Mitil (j-a ,JSl Jljj ^! ' '"* A » 1 1 ««_a3^JH)) j< i n II IJ-ik (jL£ i&ir i'r~Ti'\ 

nj£)Vjj (_yJI oJJ-iJl u^^- ^<in1 j^LuaJI pLAjj^fl ^p^-j '. ^A^ iL ^ <LJ! 

iZwL^e-'ll lTjI—J^jJ! {_j '°i £." ^ ' "^ J ' " ^J CjIjI j i ii II t;r SjLji (j^j 4-ajl jlji mJJJI^ 
4jsji L4JI (ji^ CjJj ,jl (^,42 'J^*- US' er^J •* J °3W "'- i -' i '-' "'J^'" 1 'jl m'-^Lij 

j ^' <* 3_ m , <> -v jjtj jl_»j *L>- jl « 1 nVI pLfljjl ^j^? L*j>^ ^^» ;tl ^jJI 2 j 1 nilLi 

1-1 m 11.' 4-u-AJJI S^LAJ! eJJt, Cj>iL>-j d ' ^ A A. ^ 1 1 j cGjlill Jajix!! jl 1 1 nl (jjs LaLc 
^i .-I .U ^ *s?l (JjjJI Ci iL^ J_ia i3jLjJ_c olj'i 1 nl ^ ■ '-» j A 1 1 ^^ tiLij^l pj-^3 

(JiisiLs- L«jjj .pLajjVI 2jJLJI jL*j-uVt j-fjJj (ji^ SjjLa ^ji^ . 2UI , „ , . , 2 ^ U ; 1 1 

Jj_i_xj La£ . <LojJI j nj*! (ji 4^>-Liji SjL} j! ijLl^uVI jji j^U^ Ja^A i^SLaS^iVI i Deflation ( * i 




£UClU&5lUI 

«^j jjjk Lajuc. i \ ^^A »Lc w r a a ait j-ajj-a ^ a ^t^n <_ji %\ w aj jl> 

e_!>0- ^ (^gjl li-W^l jLoJejVI 4_l3 IjLl ,_gjJI 4 i nil*) OJSjJI ^S £\Uf\ I rtffl.l 

^1 Vjj-aj jI. « .lu^?I jLj-^Jl (^j ojjJ^ l£ j ' L*^ l<;L i^ S- 1 ^-^ JJ^- ' t"> ^ >j (jj-iull 

.(<JL*J1 ^ 5<lfl " m t,l CjL^I <^>" ai^U 3-)JLA iluLfi iCjI im « m^l jJLc JI3L 

,4jJLLijjjJI tiJbjijlj 4jljjL»j jLi^IaVI rttJLc. jjkj < jJljjjf j^J-Ji (jls .J »All ij 

(jn -*i-i ^^ J ' *** ^ ' ' (jjs < *-^l '— ' ' " ' j <j' (S 36 "' ' " •> _?-" "'"' ' " * ' 1— ^Jall 1J-* ijl L^>i 
^1 ^J-Jy ^- <1 - 4 J-^' idil mj t ,.i"1l A7i c J^L>- L^J>ol tj£ «2>-*-*Jll jLualSVlo 
1- nl;j~ a Lai . Cjbajl ill LuvjJoJlSu jl 4_jj>.LljVl j-oj Jia 4jJ jJS"tl ' " ' I j _ . ,. A ~ 1 1 

1- 1 j hi; S^lg" mil CjLoLualJsVI l_iL^1 uJjJI Llg7.ll (jl 7r i>ij-i Jj-Iju Jl^ 



(^psLiiejl CjIj^LS I ^")i I (ji"i (_p.II Jj|_oAJI liilj \j j "<^ (Jlj-'V ula^ajJI jl,» mi pL-flJjl 
1 t-iiiill jl i 1 n^? (_yjl ~i"( 1 nVI CjLijJI (jl Jjfcj i?t. i^lj (-i_j c"i cdLuij ■ U A'tl jl « , ,.l 

aJLlJI J * MM (jl ^yj] 11^1 in (JJJ 'LS- 3 ' ^ pi jij t.in'tl J_S_C J^Li- 4_Lij_S_>JI 

,4± 1 nlj 1 if 4 «\ 1 11 i V^ n ill (. a ijij . L^^jLj 

(^yiiil (jLfl i\ hj. °i 4-iLj.tl 4j_jL«jiJLI jjJSJl (2r4 I ai n o 4J^SJj .(_/< ts> -»JI I gin < a 
(jSLj pj£i c JL>- (_<;l (_,-l£.J • Lsa_i_i_a JJ-jj lLLj^U (jriii VUlj <Jr iHll djjJ_>Jl 
Loj io_jjljl I n "I iaj m in I a, I ir ^gj\_£ jl ^& oLJI <i -k31 Jjj t i>>j »j 1 1 'n « 
_£_jJ3l (jo< I 3-j|_o^>J 4_a_i_o_uaj /oj «LS l__) * ->■ I (ji-XJ V (j in -v ^jfc id j lr ' j ' ' -> -«- 

. JjLtil SjIjJ (SJt^Slj («JL<lII JU-j 
(_,!£. iXbjVl (jl JlJj -sljijj jLa^vl (_yi£- 3j— jJuiil 3j '"^ i-Sj^Ja (J-sju I ajir 
^^Cj . LlA pl.a~i -vl Jy5_»j (jj^a^2j Ls LjJLc. M^S id_ij>.llJVI f«\g mw ~>- 4jL^>-1j^a 
<jta- '^; 1 --j II Cjlcl a"->-VI (j^a j»Lj| SjLC Jj^ IJjJ t _ T iLiJL>JI J atlLfl iJLs- (_gl 

.Institute for International Economics (*) 




ir-Lajifl (_>-ajJL2j 3jj^_u3 ^jjl '(j'jJjj 1 J ' j 1 J-'-* ' "J * ' " JJ " '"*" '■■' ^''JLJ 
4jJa_*_uJI 4_uj_jl!I 4S1^I Lot '.3_j_i > JLll iIjLuI tr> " V^l ^^le. A \M J-=«^J 
(jliaJLjJaJ La 3jL*Ja i5jt"U CjuV^Ju 4JLjj iJLiLS^Lc. I " j '— -j "■ (jLUJl iCjjjSJIj 
^JlA 1 1— 1 1 nj *<j,-<i (^L) j _i nil (j^-«-J V (jSJ tjl « .ii^fl ^j-a VI ' " f\ j ~i M JaiJ 
( J_u <LuLjj Ci>i ISj^/jI (^ 4JaLLa.ll JJJJ hjj.ui.Sj I mmjj ,_Lu j»Ls J13j . <i£jjt»J,l 
tj mi 1 J^LiaJI Jl^>-1— i 7"L^- (_y3 j_ajj-ja I ii » I *ljjjJI <j-« .SJ-C » a .rfcj hj jT i- mK 
cJsj cj^>- i^iLajLuJil j a" i m"i Lo LJLcj . i lr» ii i 1 1 jjjs JLJJ^a er^- <J J '•^""■^ 4jL-uiI 

CjLlaS (jjj ajJJtl *\ fl"U (j-1 >- ^ '«, i di Li! UeJjJ I (Jj-Sj J o i^jb-UI ^^ j^-ULo 

. pljjjl jitfll Jj-o j^by i nil ■ .'^J CjLjj-uiI.1 jjjs ^ ifT«o * 
ebejl (jjs "*ij'j (_£ 0-° tj" J tt ^ **" "*^ CjLLa « j *j i LjLaL£L> 4_lL«-*JI lLUj Jljioj 
jl T-LjjVI gj^ in-*. (Jjj>. 4_ojLlji <_£l ^ji£- J j ■ ^ ■»• 1 1 (j-i rt ^ l"i aj t(jjj tViifl (oJL*JI 
^yJI 4-^cl m^-iII jl_a_3^l j-j-C jLuj t_u j_i_uaf J-oJ rtsJbj .4jj_«_uJI i_3ljufe^l 

(jjs j j "i 1 ^ I *v l"nj . ro-ILaJI dLjtJI * j o ->■ (_yfl 5_JIJLI oLajl*J,L> 3jjj_Ll ci>L£j_uJI 
^jj J i ;-) ^ t, I t j, > irtll j-4j i(JI * *r ri'iys^-lu a I jj-li j-^j ^i (j£^>-l " i nil i_jLjSJI 

(J^SLj i4j^_4*JI lIjIx.1 «i"i-v >l (j-u fljjjJI (_>^^'->^ f^*J *^-*$H Jj^J-II (j-« JUJL»JI 
iS_^j3 Cjlij . <Lsr j *»■ us CjLoj U a (_^i ^^i^- (J J ' -^ "*■ II (JJ ff ^ I" 1, 1 Qg-LaLrr mil (<i^J 
(j I ijjujjijj ^jJl t/«j5tj>JI Jj % i^-ill Cj^jJI dJJi (^ i (jr ljj|j_LilJ I i U <i i 1 1 ^>JJJ ^L$ 
IjjLS (3^^' (_>-"' <) "xll fjlaj— ail *j A I", 1 1 ,*ilu -» ^ ( _ r Luilj a a! JL^l Ci -sj jl^j 

^jliVI ^jojj-S '.3j ^ i" ( || (Jjj—u Qj « " a " i nj ^Uiiill (Jl_>-j (j| ^-ualjJI (j^j 
diLse-i^ i<V<u ^jSI jl J i^Li j t~A*. ll j| » i .J ^^Jl LJLp-l lLLjVI *ljjj (jlJ jj-« 2jLg-a 
JMit^ iiljLswVl ^ a^jLHl Ll^jI jr^aLa- i^ilt (jSLajJ . Ll^LUIj Lbj_ail 
>— 1^ in a ( _ y fl ^j ^»j .^.^11 4_».j cr^- 5^ a " U ^-j-CJ dJjolaJI 4_j_3l^JU Cju^j ^JL^-1 

(jl (j^jj'-^j-^' dr^l-se-LtaJI (_kuij j^ iCjIjJjji 2jtc (JjJs Jl"iii"'i^!^IJV| ^-J*-^ 

(JL>-j (_^j 4 j i"i_i Lo _ a_ijjjij| i''!,! *r"n ;jLS_a _ (CjfcJL^.| ^JlJjLS '. La <LLl>. ljJ_a-o 



jLl^^LUI |j£. LJa^: t4 j, i,l j,, .II cjLs}L*JI ^ S^-nJI ^1 t^-~ ...I SjljIj (jjjbjj jj^a ij^Lu^iJ! s hawks (* ) 

.p^^^lll _ d_iul,,itl J^L>JI ^a ^Jt>^- - 1 




jLuaaU'&ftlhJI 

4 <\Vm\ j j i ii j jjkj i4jj Jijs (jjjjj-j (JjJJI 4J9LiSj (j^a j j'iS' 4 * j"t JL£j 45j_lL>JI 
(jrSj . 4_jJj_iJI 4_ii!L) /«^J j_jslj^l j, \ i,-ij j_Aj ij (j j II ^j J-j-uall jj^a Ljj-jLi- 
U^'y ma i4_jjL>- (_y]| (j^jjuLJI tj^j"! — '^tl ( j^ a JljJulII j A a ,.-il lX-wt .j. . V> A 

(Jj^ojJb (jta» i S^_p.2l CjLcI mil ( _ T 3 sLaLiJI CjLusjLflJ.1 ,_, j "' " La LlILcj 
4_aJoJil 5jLal jJLi^aj LfcJUuj i^ycLa^i- 3^' (jr^l <-^-L>jV 4_a_taJoa ■■ I .!•><- I jL^£ 
<-La-ilI| Jjlj.i.u] i. (j ■>" i ii "j ir-Lu^L! 3juJL>JI ^j-m^» ~>-tl (J_j^». I j «j i f I ->-jj <^~ 

iY* • • j»Lt ^ l_al*i La-£ 1( jj)_LJI jU . ,if :n n'jl UKj . LcLlj aJJjJ SULL*]! 
i4 < m>J I ^j-iSLII lUiiill ol£j_ii iJf l£. f»jillj (jjAK (j-uSLjj_a^l £>«<lj". . ,.t I ^jLa 

f Ij J ' " (j^ ("" '"ft a (JtH*^ • 4-j-a_aSL>JI iliLml ji n II (j^a OJ-^JJJ^ ' J '"'_' U'J' 
lilD (jc 4 <ijA,->Jl {jJSi xJLD it-iii ill jU ml ^ SjLjJI (jl l_j£j-M _jJ AQitt-iC- (_£Jua 

.lLLj^^I J^»^ (_*3 i 1 ^*" (jr^l '" AA ..^M 
<— 3jL>J,l (^u (_yJI j J '"'" Ja_A_Lll j I « ■ ■■} iZt^i »"1 4jL*1I 4_JL«jJI 4jjjjJaJI tfJL&J 
»l ol r (5i2jj . L^jl j lLLij^I 4 oh! a J-*J : j)>-a^l m"U \-itij j "j ^^lll (Jj—jSLII 
(jjS-J (jl (j^a fi(j i nAil SJallaJI 4jL*^.j (j-oiUJ f.\j-L~>.j 4j "rj'ilj "i i mVI I j *q I jJL>J 1 
ra-&3 i4_a-s|j 5jj « i-^i (JjjLSJI 3ja-C j-A j! « ■ "»l (_ r 3 4_JL»JI ■*<! f I A'jVI ',« ^ 
f-\ J_«JI (jls>J (JljJ ^ ^LjJ^I 4_aJaJLa ^^ »l i<i r VI JjjJI inl^n a (jl (j^a j|j Ala 
<_,!£. JjjJI ilIJj ii j"i J_5_3 ^ULj i(3jLjeJlil i!jL^_»JI 1 iz. ji/1 -^ j) M>-*^ 
(jja Ij_»jjVIj .4_iJj_ij| (J^jJI '"''j s ' "•»"' a ' (3-^*^ w ^^J La-i 4-jJLc iU> A:tl jl . , ,.) 
|_a^ ijyjLiu 7-^M in 1 ? it-iii'(tl j>IjlJt"i ml i_ij^>ij JL^ tiJjjVI 4_aJaJLa (jl jjk tillj 

■ clilj'Mt 1 1 nil \ nc* j^yfl cJjl3 
Jj_2_«JI J^L>. 4JI (jja iJj^jJLJI (_y3j_LiaJeJ (j-La-jl ni~U ^j^->» ■ jj-aj dJJJL^J 
^ ^Lia^Vl ^ji: (jIjlLlII (^ S_ikAi!| CjLIoI j'-v^I JiUmiiiI j_a ,3l ; Atl 3LIA1I 
(j^fl l Ja JJ jjVl (Jj_AJI ^^ic >l^lj J^-^' g-Sl a * f I j|jlj_j_ui («JL»JI (jLa itiLjVl 
tljLiLsLjIbvl <.Nn (jpa ^iS I (jlShaj (^I^jiJIj <j Jj » i n 1 1 4_jj_>jlII 4£LLcJ.I (jl i— 3 'J>-«-l I 
lUiiill (J^Jlj lJlSjj (j^s 5Jj^la tfj^La J-»-JJ . (oJLjlII ^ SjL^JJLI [£ ' jlA "II .UAItl 
LLjJl^>- 4 f> iii "S 1, 1 (J_jij>Jl lLLG (_ ; ^>._a i IS i »Vlj (J I o mil j-^-i (j-a j< i nil ^Jj_- At! 
' l-> ii ill (j-a 4ljLk tliL_i_a_S (jOjjjJI (j-uLk ^ jj (_, 3 j "< J m 'Oil) - ^ J— =e_1 Cr^ 
^jJ.I-1 ( 3 . U~' . U (—aj-jjl I j-Aj .4_ljlJLa (^ ^jjl^Jjl I J I « ml i ^ ■ I U" j^j _ ( _ > ^a-p-j_I1 
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^a£.Ju (r-JJi ^— )t j < h 2 I (j^a ^>t^ (J"'"' *^' ' a (lJ^> I i > ( )) i V tjj iO^j-u La 4J JljjljjI 

.1 Viiii II iLjj j ^ "■< * [_yc tijjE_jJI ^ jjVI jl— d *i " in^U 5_uj_iJ! oLo^S^JI 

{yz La »jj ( _ ;r 3 (jj_uL%j VI (j\ <v"n (jl (j-ja i— 3j ■VII _a^CJLJ i. i \ i n lLIi i(j °i 'J* .'J 
■ 4jJj)t mil (^ 5jljjjLolJI 2jUAMI Jj^-^tl lLUj ( _ t 1c SjJaajjJI 
ii_^.j-« ^jjl Mm (jjj Lu (_gJp J-2 4j ml j mil Ll3|j_«j>JI <OjL£ I jl i4JI C;r ic. 
jjj! lLLjjVI cUujLoj (_£ JJI iUi iMI jIj<i"i.,miI jl (jJI j^Aj V jl m"qVI «ic (jLfl 
(jlSLaj 4ja-*_uaJi jj-a 4JI LgJjl '• 4 <3 j ■»■ j '.".'' "' 4j^L!iJ <-dJjj i<ijjJu>JI (J-0 Ti-Je-^ 
»l n!f 4„j n i nj La Jxia-flJ "(j-a^J' O" SjJLfl (_$V Cj^-JjISJI CjLu ^^ic 3 b. "ml ->.l I 

jj.n iVn nj »1 i>i f VI j-j^jv (jl (0-c.j (_j^c- ^i «<_j-iL->i]«I i_i^l^JI» 4.l£ ui a \l , .-.~«VI 

4jjJ ^jiiia ^ iriC (_p (jL^ ij-LjJVI j^'^"»' J) I U 1, 1 aI^IlIVI (jjs 4jr Laa. "J J "".' 
7- j) a I...1 1.1 ( _ ? i£. it-iiT"! ^A_lLS Jli_)j 4 j h^ ^-Ljjl J^Li- (j-«J3 .(_jiii-J ^SJ (_£j^ J-sL=- 
l_3- L> j I (_,!■>■ J (j I i (_y=s jj^s_>J I 4jw j (_ t J^ (_>JiJ L-J J I » m^ j i'ni] (jSxJ i 4_ulL>- i 4_> 
J » n i '"I i (JL>- [C, I <_^ic-J .J}_4jjJI ^j-a j-i£\ <Iiit>- i ^it-i-v joj (j-aj i4jjLLa 4 j'^Li^aj 
jj^. I ,~„ T\J . 4 i ii ii t (.^ mi II Jof ^^ (jjlJUjJ s-LuacVI 4_l2j ^cj_u i I jufc f" j I t* 
(_y3 Jl)JL>. La _jjk I jukj . jLujjj^I jW^' U-'l ^jl^-iJI er^ LS-^Jj 4i.j_i« 2JiL»- lillj 
CJ^jLSJI JSJ JUJ.^ L.a-£ - ^^Ul <> Cjlj-a 3JLC tiLjVl 4-Jalt, j-Sl^J! 

■ diLci li^ll » jor>- (_y^j iLjji^-flj d i*^ ' ^H 

' «JiJ-jli m^^» (JjjL^ >A 3j_cLaJI tfJL^J J j~>-jJI (_,ii j ii -sJI t.1 i"" i ii VI (jL^J 
4jj_ifcj_>. 4_a_^3 Cjl j J-J-C- j» Vi^ ^J-J (j-a C*^jJI (Jl^aJa <j^-«J l5 JJ' i(jj/LI,l ^-LiJV 

^IjJv (jJJ j3jl£IJ 2L2lj_iJI ^U>LtVI l^j? jilj .4_JLi^ jLl^Li (J^j_>SL1I j^ 

(jjj^it^aj J"^-"l Lr^ 4_LX.^tj ^^ji 4jLaj ^1 iJJJl (_t^J' *— -— > t i i nVI j«-ikl (j-^ 'J'^-^' 
(_ T ic jajt, " ,i, n" LfcJL>-j jj-H iS-^ 4-Sj m 8 ! : ( __ > iaj>J,l («OtJ>Jl jjk tlllj 7-Lii«j . i _^oU.I 
4_lLL«JI (3j-^II iiJL^j>o aiWnn" l£L! JJj i^piLoJJ ^LtJI 7rLjJyi i i"^'' (Jjs jil^l 

*lj - * ' Cj\Sj Mill l_l Ol3 4£j_»5JI (_yiC- J J "ill £ya lill j (JjUtJJ . L^J^Ijl ' . . ..-w 

(Jjljjcj L<iljj i IjljJL*j j^l tla-iill f-ibj (jSJ •4-jIc j^± "•"' mJ J-II JjjI£L!I Ji-lj 
JaAlII 3-5"" U -0 4-j^JI « ' "II 4 ,^ ^ ^jl | o's j Li » i^-> l^^al -> lfc« » 1 1 (_yic 4 b»'a| ^,11 

J^Li. j j t " j in ciilj (jl (<tc.j (_,! e ) ■ UAMI t-LIJLi i » t, I JjjlSJI (jylc 4_La_ui, 

.jt^^m - fSlti\ ^ ^^Ul j^jjj j'l^J^' 5S>ji >jSI • j^jj ^j De Beers ( * I 




uxalTiiilhJI 

Joj-ujVI 3j-^" lt^ "-ilSLAJI cJiijJ,! (jLa i^JJj ^^ 5j>Lc.j . ((j^jLill (jjjl"l*JI 
i_x^j jj Sjj>-^ Cy J— °'j2 > jl.' '«*»! »4ial i .1 it t ^ (j )*■> <u V iru-sj i i nil (jl (_, i«_i 

s.lj_>.l (_ 7 lc IjJi^ljj i^S fi^i\y>\ jLxa-lj i4-LAljLaj Ijja^Jjj (jl jlj <u niL -« jjl<* 

(Jj«_3 (_£l (j^-S lij r n Jjfc tdjjij . L$J |»l^_lIVIj _ r-LlLVI j^' ^ ->- (_j-fl Lo ^ j \ i~ 

. I Jbf j <i" i uj V i-fLj^/l 4-<daii I'lrjiLalo 
(jl (JjLso 4ILiji. '-^j' 4_<Ua-c3 -^J^-J 7r j i"i J « ..l1. ii ) (_j£j JJ-^A ^ ' *"_ ijJLlAj 
cdjjf - > ■ ^ <- ? (j-« j-p£s : 5 '. ,.., -kJI LjI^JLILi <U 4ja>Lc: V edJi <j£] "-J>i-!l i£lp 
fjh 4-CjJa^J < ; ,U_Oj J-Aj (IS^J^al V) j^VI (juaj_<jJI 4j|^J J « A 1 1 j jj i » . ■■ j 
> rtjl'*- liLjj^-La (_,"i -v. 4_4_>L"iJI ajuk (join " jl (jS nil (j-«J -4 jt-ni ill jc^jjljj 

3UI ,,.11 ^Jj _ ISLj^aV (_£.iL»JU _J_l3L!u J-C.>A Jj_coj J i 'n ii i ij<uJ_5JI IS^jil 
t_jjJ«JI J^s I juk (_ibjj ,jj edjj^l (j! jLilc>U LJj^Jij ^jJI '_■; ■■■'! jl i}L£ 

.x_Juj>JI j-Aj : 4_ufcl^£j| j-a tXj^l '—'■<* W _j-* "— J ' .1 'J *■.' ' "'' ' * / * (J^-*" '"'l«*fl L*^ 
CjL«j_i^3 j_« ajUjCj i(_yj^_»Jl j U-..II j_a (jjj_u)L>JI ^"i*Cl (jl j*jjL~JI (jiJJJ 

,_|j ulnj-o ill j*-^g j uJ,l l>i>S-) («J Cr ^3UI cr 3 Cijj a. ^^Jl 4 aIU II 

t^yjLtj j«J <_ijJLll (jl J^SJ (jl I jla ^yjju Vj • L^jli .Uiiill djEjii! ■-<!_■ \\ ,->',«VI 

7T t ts>\ SjL^-Lli (_yJSj 4 jUrtill CiLa i ir-ill jl^o <_jj_»JI i n j*C~ > ii '"| i JL>- (_£l (_,-lcj 

3 otx ; a Jj_} di^ , „ ^ juLa iJjLHI ^j i4_flliaJI dJ>l g"i ml ^ 4_JLj_3 ^>i^f 
oli 9<?y. ,.it, I JjjJI jl jl <4iAi>ai oIjuUJI <><. cjIjVjjJI oljLiLa aiijVl 

4 -1 C« *' " , I ->- " i nj i4 jl-iiiill L^jljjlj (j-4 5.1 mii ' " ■ ■ '-~ '- •- JU9 JLiljJI n! .^>" aVI 
3jjij i U A '. 1 1 jl » i„| x^jJ 4 ml j i n (ojJu (jl I ^jlr J jt'iihU 4 i i"i (j-o 4JI LiLj^il 
(^ylllj '2j \j . , „ II <Lu^_*J! 4£LLaJLl (jyi^- 4 if-iL>. di^u tiili j j U ; jj .JjjJa J_«V 
r«^3 ij^^Jj^oVI (^j-ljiIj i nllj (_g^\ i m>ll («^, ' II (j,-^- SjjiiJ (j^jJL>JI L^_al\j>- J.a*i «_l 
.3 jj i ti jJI p ^ " i ^-i _i i (jrij n ^^l SjjVI lj)l"iflj VI (Hjj jlr L-i-yj 4JI LaLu (jj^jji_« 
i—jj-iU 4jjLt-o 4 j ir> V i'ii CJJS-4JJ (»L;^I (j-^ j»3J (_y3 <JliJLs~ jla i JL>- (_£l ^^J 
j jl^ /ft"n in a i4j_J^ju-uJI Jajiill ^jLit-a (jyl^- S^LijjjJI jjjj 4jLii! 4^^ V->*"< n 3jj_c*aj 

.7tj>.jVI ( JT ic Sjj^l oJUfc 

SjjiLa (j^SLj (jJ tiLij^l 4_«iaJLo (jl jLUcVI ^1 j-cjlj j^>-T ■_■_■ ■-■ tiJLufcj 
i(3j-<-uJI iXj^ J-*i :3juI^IL<i Sj j i r\ \ jLa-u^I j^>j (_yiL«JI ■»! .-^" aVI (JJii. ^1^- 
CjL^_iiJI « ' a ' "~ ■ -■ a i4jL«JJ j-aj^_a (_gj "ma > if jl « • nVI (_yic CjJi^L>- I jLfl 



an? 



Olo^UI ^Igi'l jh?l ..ikiiJI 

. liijjil (Jj-> r-jLi- £yi oLj^Jj_£j^JLj_$JI ^a Lgjl.il JL-oj ^jjLi" t Cjl_aj£_-». Ilj 

j^j ^ic J.a„tH liLjVl i^JjLa. L»J£ ijjLa. L* jjb JlijljbJIJLi I ju*j .i_<LaVI 

r^-V"( i ii t, I JaJtilL Jjjj-JI 4juoL>JI CjL^jjfuJI Oj_*£. Jl2l3 : ( _ t j^9U.I (_^£ jIjuji ill 
(Jj g i ii (_yb I j i 7T\ a,! iitll J^i^Jlj ti.Mj i 11X ,1,1 g jl^»- ^^fl 4 jin aL^ll (J^3_»Jl ^yi 
rtii^JI (jicj . I <g j tl L«J 1JL4-JJI j-Jtj (j^ 3 11KU <JjJL>JIj t K hiVLj 3jjJl!l 
. CjUL^^lil LaJLsc-a a^jjG jl ." r- V <Loj_uaj <:[j_2j| ( _>Aaj '- ' J ' ^ J ' " liUi (jl £j-o 

juc rLfljj^lj i_fl^5^JI ^yjj ^<lj" ...II jx.jj ^Jdt ui-liiJI jjfc Lu»jI iiit Its 
(_,jJI cjl_>-L«jLJVi (_p-« n_^-jill ilniiill cjl_Sj_«i (yu j— =-l ^LsjuLj p ^ c- 1 «i ■ 1 . 

i«ji)l»J «jijjo|»J (((^ (_jl»j • <( (Jt! j _J- j0)) _9 ft (jj) « 11 S I » CjlSj-u (j\J jj J **-! I.".c*.<l ■*• 

i«j^l iu£"t»j <((jjj^ lij mi)> druj i«0^-y>^' <_iJJ»j « LLJi^jjdj «(Jbjj» Cj\^j-Aij 

LfcJi_».J L^jV ciiljj : Li^ajf (5j.ji.VI CjL>-LaJuVI ^ JLiJ ill u }\ 4-fll <>iVL 
^_lC, ^yfl iU liitl (J j n ■» 5_l2j _jjjU".t ijjj^UI 3 n tt i>ill 4_JU,I 3j J_ajl I'lllo" 
Sjlaj_ui A tin aJuJua tcjISLoj Ij-ijjjj 4J3^ n.itl CjL^_JuJI i'I IT"! iifJjjVI (j!jJu 

uLuujj jU ■ nl ^ L^u, i^>L<utJI cjU-LojuVI (jvo 5juju>JI 4i*«Jt1 c^JlS 1 jj 
^ ■ - * ■ cLtf^JI ^^ CjjuI L^jL^ . Sj n i ~ < ii 1, 1 djLbj i°ii II j ..u^ .'I oLS^ii Cju^_i5 
JajLiJI ol£jji <Lo3>Lgja (jLa iJjLdJLj .(jji-VI oVL>JLI <<Jrna ^^ LjujIj ljx.j 

j_uSJI f-LojjVI AjkLu/ -'S« '3j ; »,°:,tl < iXbpl jj-o Lt^i , 1,«J rr yn\ 4^^L«_»JI 
4 jit i ii '~>'j A ' ^" (jLa-uil ( _ 7 ^ (jj^-iJl ^j-U^ ^ » i~j 1 1 '.' ''^ .'^"j .U» A'iii jl « i nl ( _ 7 S 

jft£.jJI (ji^j '^ * * * j»Lj»Jt j^-ljf (_^ Ijjjj^ sLstJi j-j-«^>- u^ (_j-uUJI (j^j ijj^ilj 

4_^M. a_«JI JajJJI CjL^jI C»« ^j J_S_S .ijujiaJI tjL^ ^yJjVl ■ a ' jtt j? ^ 
iltiiitl <JL>-J Jjo^£. L*^ (CjL^aJI » J «i"w. (^ AjJt^JI 3Lisj Ci-xt <l J <!*■>. Sjjjuaj 

: Liut j»L»il cdJ j (_yS AjSL^sVI a^.-l^tt obLiuVI -lU^- J>L>- ilia a jij'^.' 

itdjj VI JjjIj tyi iltnitl juctul (jTij A.a j^C. Jl tiJIjul ,_i^ujjjJ! t_«jlj fft*-LA -l^J 
L-^',11 CjLSj_Ju (_yi£- S^jjiLija '"■■■-*" lQ .' * ' " 4-ajjztJb ^yi J i nVI d '"«*>- (jjJ 
■U^_uJ "QjJ fljnii iS^jii tl^i (ji^.1 Lajoc i*v V~ i~il <l"\,a_-v (jl j_l£. iia^M—aJiJI 




pLfljjl Cji < (ji~i Jl3 i t-i n i 1 1 CjI^j-jji jl 4_2_l"_». (^Jl jJo-l1Lj» :<J1J9 i^h^ « j CI . „C",n 

e^LS I jl Uc Vlj^, £>L^ Lp« .^Ul ^LJI J^U- YS • • j_a y^L L^-L,! 

.((AJ^UI JJ3 ^oisl 7r MiTi" mi ,_£jjCJI 4jJajkjJI CjIC^AJI 

4 i i *-i *i ii a -^J-^ s L>"3^ _ * ji . .O ?"_}"-*■ -^Lhf (*-' 'lSJ-^ -D l^ -1 ' * ""' j-" 2 JUj 

- j' "lO j^ ^ ** J .' 'iy*x\ iUrt i tl ciiLSj_<j» j_a ( _ ;r Li_flJI [« ^ " 1 1 (jl LajLa-a 5J j -y ■■>■ 
JjlSJJ ^-Jy ^>-al iSJSLa Cjl£^<i ^^l (_"^jCJ| . Un'rU ijiil^ mi (J_j^i (Jj» jCJj 

Jji ijJt, jj „ k i t, I (jLoi j? S^*"i li 1 - 1 -" JL-j_^>-jJI u iiUi 1,1 JI_^_^JI jj SM . a 
j-aj i4J9JU 4 «i j. . i/7" jSLaj i- i^ l t cj ""'I "»A.,->tl tf j^j (JajLi (_£JI j\£l^" mil '. 'J'^J ' " 

icLLus (^ (jj^ i ii*i,I Ij »-jj_jjJLj 4 "W"it,l "uL^ill (jl ?5^U»JI I'.fj I jl icl>.^Lc. («j 

jl j jU""ll dll jlof CuLfa filj-iji t j^C^"i i nl, I (jlc- _>>^' J-^ ^ er^li ilLJJJI 
^ji^al^jl (jl jjji lUJ j j_a ^iS 2^j . 4 _u i ii i 1 1 4-i-3 1, i miILi p i nTi i4jjjt~JLj (jj^m",!! 
^i-jjj (_pj«J I'Viiiill 4^ I i ,^>l 4j^_3ejJL> k_uJ| 4jLgU 5j_ujJLI^ ijjiiLiie-iVl " 'J ' ATI 
(_Ps-J TOSCO Jla 4 I S*.,nU ^Luail 4;fli^i"a) 3jL>Jlj "julJlU <L ii.flULI ^^lc 
A ' (iclijLa JjJ)) Ji--« i4-jJ_j*_i]Lj jj_^_ijl » j _i*i ,^,111 4jj_^Jll J}',"— "-"^l o-^*^ 
j-Ct-C^jLJ jLC. jl Jj-djl jJ (_ ," "< -j -ClLCJ (j "l iVI yl <>. ■» ■ 7--J-£ (^ric- J-«-*J cr^'j 
,jLa i \ g m«j 4_iLaLX ^l^jjjit (^ 4jJ_ac~JL » j j T, I f-LlaJa ^^ l£J^ -IJ^J (j-U-staJLLa 
La LJLc,j) <J*j IS^j-iiJ I ljj^_aU jl >o (j < i ">^ *.4JljLaj 4j«jj_iji (J^Lv (<i^JjJ juj-k»jJLl 
. L^J 4£jl«JU (^LuaJllj jLiJI i~i!U->a «j n (lIL! j jjinij 

(<JLjl!I ui!j (jja .^LjjVIj «^LuooJI c.!Ua ^ SjjLuo 2 ,,."-Lla L.>ij! LilLuij 

4_dL»JI 4-clluaJI j^k JjjJLJI jL^ Uj>^ '-j-*"j JaiJI c^l .*<* mV (jic^^iLI 

j_UJa-3l (_y^j <-"-! [SjuhA I ^£j-& (j-3 jaSLstjJLi diLajSL>JI 1^ _i ** j»j-3j (_^<-ll 3jllj>-jJI 
Q-l^ " - '"' i-P-* t^jLs^— iji (_," *>• jSJ i^Lajlji I ju* j , < j j jJs .4_jjLiJI Jj i^->VI 

L*^JJU MyjJI 4^^_4jJI dlL£' j>l Mill l.'.llll Cijj^l La I jl Lal_^l JULJ ^1 I nC'j 
iTjLa^SljJl jLa itii!j ^1 iaLoVLlJ .4jJj) i,„II _j£Lolj? 4Cj_i, jLa nZjLajSLsJl 
3_ij > --JI dlUJU ^ tSul.l iC ^><^) 4 nK'i JsVl CjLiU j " ^-Vl ^yic jJa 



i^J 



c_ijL>o jU VI ,_^>L>JI "-lUfl^l oLSj_AJ oJJj ■* <i mj Vj .r^'j-^'j 5ujij t i.nll 

( _ T 5 -I «j < n mi "iVt i«J (_^l!l jLiJIj it^rt ill jj " *>- (j-i^- 3j_5 j_a CmjjI 1— a JS_i 

• l<L3.^~II _ "jL*iLI oLj^jII ^is HyjxZl'u »m1I 51, ,,1. ii jjSi :ojLo _ JI3 :Wal-Mart (*) 



4j_a_a£j>JI CjISjJuJI cdi2 (j? < nin"<"i,i <l<JLLa J^*j ijoJLsJI (>a 2_uLL!l (jlaLUI 
LJ.LU ' al ~-C~ ...1 JjjJLv (^yJ-C Ij i ii '^Uj l'it ; ii->l ^jJLlILij i Llj^>. ' fl~ '-»*■■ ' -» -- 

3i5lxJLl i^SLii! iU.nl tl c^L^lml ot£j_i d_j_a cJlS <^JJI <>3J-!I (jJj oSa 

JlLa (JilJl jJi-3 i iil -Wl L^jUs ^ Jj^jiVl L-^AJJ! jj^ '.'J ^'" tl dj^jo L^" 
i—ij-C (_p»!j_i-ij ^a 3 1 1 < i a t^£- 4 7i j mil tft—JLI (Jj-a jjiLal (_jJj (*J-i^' (J- 1 ' *■> Ij-A 
r-LlJVIj i m iT'ilt JUI (_h<Ij ( n-jllS^Jj Sj \~i^ jJaL>J,i ['•ij-w <(Ji3'j-^'j I J <1J^>— a t 

jSuaj L ^i\ c-nnlSHI i_dJj£j _ 4jUr (JSJ jVjj oljLiia "\ _jjtj jJ-o jl _ ilSLfc 

(JUL! (_J-u'j <-^l J t£j lS.\\ dlLS^ i°ii ll_9 .AA-U3 (Jti *w 1—31 in" Si /«J I jl ' J * ^ * **-' 

10JL& j_S*jlII 4_j_«J ( _ t ^ I n i in a (jjfcl^j (jl » jU" • ■■"' (^Jl LAJlj>.j (jr Jk i**- • ><" 
(jjjjl Jajiill JL>-J CjL^j Mill lLUj Jjji tea- -v ^jS JlcL-uJJ . jLtJIjVI (_^S (JjoLjj 
. jl ) a"i i iiLj 4_*_dj i>-a CliljuLc. (jj-|JL>iJ (ji^- f p^' ■ i * ! '' 4L&j>~ i ,11 U> ^ <LlxLU (j ft t I ii > 
7-L_»-J>. jc_i£ (_y3 loj o IjjJ Jl a Mill ^>-5cJ l _yS iUii ill i_al mi~ S*l i_<jl1 J_3j 
<4xjJl1 (jVl C.^..j ts>] J<) S ->J1 OJuA (jSU .liLjVl 5 flh U iLsj-all CjIMmiII 
CjL^-uJl Ji^.« n"> (j£J • Ijjn Jojiill jjja I fl"'J~^ ' "'; ^flTn i » <<Jlt3_aJl JJO-4JJ 

r-jl-i- j^^- ' '"* ^ ' ' ' SjJjUW J-il li^l a 1—3 1 mi "IS I {_ysj£ £yi Juj ^i n <L5^yL«JLjl (JTj jStl 

1 J_A (j| (C-jij I r j . I j" UK., ^1 ^jw 7c__lS (^ Jicl inj in Lflja i lLLjVI (jl JlL 
4JI V] i(_)iajj2l l"i j ill (2>« (j-^2 5 J j -w 4 j ml j in 4 _i Ui->- m^jI.lii a (jjl 1 ^&JJ *$ 

. jj\ *v 1 (j"i ma It SjLmi IjLii-l JLiSQjLi JLa-i 

j, j r iU <iill jjl in a 1 gjl a f I (J-aoi "J x_i-uj_jJLj mJj-jSLJI CjL£j, mJI AJ-Sj 

tdJ j ^WljjJ .*-**^ Jjn'ill j»UJI C<j)Jlj ^*' 4jJljJaiJI JLaj-ll Jla iJbjuioiJI 
^Jl_lj LajS lj jU-^ I '_' ' Q~ (Jj-af ^j-aSjSLII jI^j_>-VI (jl (~ij"i I jl 3-xj-jj lIi^'v mi a 
d - A\ .'« Liiaji (." < j "u JlJ9 4 i^l i^(jji_aL>JI (Jj^a^JI jU \U (jil i±jjJl>JI J^JLse^a 
.JUiJ.1 Jj j i n Cr k- iIjlj^ tiltLiuj .LiLjVl 5 ohit, CjIjIjuoVI S-^JL^- (j-a 7r-i5v a *s 
^JJ L^Jjaw>o qSLoj <US|j CjlJaj^S^j.J.j i<> ^^yAjJ o_Lil^U<itl JLajJI (jjs <Jlil _i i n^p 

jjS^aJ^ ,4jja i-y^ j' ty^J 7*- U i ii -Lie 3»_5j ^-qj" J;^L) 4 tj i " ^^ JL«J t4-ul^t-inn JLajJI t TaT SHnds ( * I 

.^.jliil _ 4_ij!_>^JIj aj<.j*iKjU 4jJUILi L^U ajj^j^Sjjjo^Jl jiy.1 l)^^ 
oij j^iij j^jVl jj-o r-j-*-" ' n"i c^JI iJj^l 5_JjLpJI SjUI :Jjn~,1l j»L=JI oj>II '.heavy crude oil (** i 




£xO£lJUM»lhJI 

5_l2j«JIj , 4jJj t ,ntl c-Ij-jt ..oil C<-»o (jj_3jJ,l Uiilll J£ m;jI i »j 4ial£LI! 3_aLLaJI 
j_j£, dajiijl jjo JLJJJLl i_tL>J L^Jlj-xl j n Ti i n" <jj CjLSj-iSJI (j! ( _ ;r 4 Lufc J jA A.n 
't-ni'itl jL*jj/1 f-Lajjl (JJ5 LabiJ Sji^G^o (j£j *J La i4-J,L*JI Jjj-<-uJI cr^! li 'jt" 1 ^ 
j^S .4 H>-.m 4±ji£Jl ^IjcVl Oj^kl La£ idilaSj _ 4_Jc jUjcVI <j£/u J< u,,t 
Cm.i jtj .4j jjj'i a j\ » i,.t j^£. (j^LcVI <_,]} I fllj a (j-C LLbjVt (j'-A 1 '*'" "' ^ 
tadijljjj" r ii (_JJ_jj3 <_<JjL»» jji i nil (jL^ iLiltj (0-C.J <^r~3 . Sj a" ma A '" ■ -> ■ ** * ^"j " 
1_^Ji_lL2_1I' ^ j f il->ii ill lAjfc» (jt Ji_iLj_»j icjjfu)) 4-Sj <*1 JjjLijJI (_j.im i^JI J-&J 
jl oLaVl ^ g.1 *>-» rVl j-ji: JjjJI ckiJ iMJim a *j_aVl 4jL^i ^ .^Ulu-j ■ » 
(j-a j-i-£t jl,» i.iVI «^jj llLjVI c<-«LJ3 I jLa :j»>JI 3-j uj-qL^JI JjJLsJl i ( llm a 

.((jLuxj^I itiji'f) ^ jjLuall l*Uj JLC.1 iiuui'^ lajMJI 

i'IjI t 4 i ^jjp—a Lil I jj-a 4_j_L<a_£. *_A Liljj VI JjJ «-'jjj (1)' ' ii " < " ( " r iS lil 
j^x 4 t-i mi itl 4-g.j_a -*J,I ojjfcj '.«uJj ir-iitl J« ■<_' «JLjl!I 2jI j in 4_|l_L<a_c. SAjLiLa 

4j4JU«3 (^ya 3>La3* tfjQ irn t *^J-^ AjL*j| ^jL) LaLa_> ^ * *"' * rt (Jj>ilujl „ ■ "*- j ' J * ~- 

dil^ i*ii,f y 1^1 I^-lj>.| » a" ->-l JlS^ . cLml j mil ^u^lIj t3jJkjJI L^j-fl '■.'." """' 4_ua-aj 
4jj^iil > j_ J 9VI 4_tKJI ^ 5_uxi^ ^Ij-L^btja 2_tL^i ^ya (jruuLUm tiiiljf Jyi 
«jut Cil nn t i"i »J.l aI_3 i'm -». .iUj UV "H 4j|^_iJI 4-iJLi 4,-iJ-v. ^ 1( JJljL 
j^c 4 , ', g~ CjULu ^jIsjjlj («jjj_jj*2 £jL>.))j i(((J_Ljal^ jj^J>^» (Q^j"! (j-4J <45^_>JI 
jj-a jtjkjl^^>- ^-%^u LaS i4 m' Nil Agjl i^Vi r<kCjG (_7-^'j 'JaAtJI ' , 'J ' -- ' Cj2 Jl«jO 
4JL£jj tS-aSL-j^Vl 4_j-aj^JI ^VL^aJI L^^^-l ^iJlj .5 .n'oiLUI Cj^L_lL»_I1I 
dilii SJ-mi.i l! ii "ill J 1 aL^ JjJ Jj '.a^jIjI A^a jjIojLkJJj t^illj i4_jjjjj| 3 al Ut< 
kULaaiL^JI J^lJ (j_a .V » * ~l,l ^ij,." < "J I J jlSLiVlj 'J<j -vtL> JjkJdl ^,^1 1 'tl» 

■ (if-jii-ijll I JUt JLo. (j^.uu^l^'iflj 
4 ,„1-*JI ^ 4 A4LUI JM-i-J .Olj-oljil ^x. OjJljJLi X ^"1 a tlj-^JI (jL^ 
4.1 1 1 11) I_j_3JLoj Jl3j ( 4jj » i^t /<i(j 1 i'nc 1 " 1 jS (j-a Q^SjL 1I1II (jSLaj i4_i-a-l""i 4 VI 
OJ>-*J («-lL«JI e-LstJI J-J-A^J- t^ 3 jlSJLj Jj,'^ ^ ' ' l£j-"' J^-Ji V I JU» :Ji-a 
(jg a " (j 1 1 (j-« j—±J&i u " "* ■ (J^t liiJ jj rnjkj 11V1 iiill i_ij liaj Jj— s- (ttgjl — ajl 



IM 



Ob>.MJI ^l^i'l jhi'l ■»"•■" 

ciiLaj£L>.tl JjfcL^lj I iU» i«Sj - i i i < \i 3 j gas! LgJuo Jjsl ijr &> ^pJI *■ ' oLbpjjjJLj 

4 <u.,inj^a »l mi'iIj 4jJ jl ii'll a^jIjI ^jj_*j t-T l^ UJ'* '"''U (jj^AJjil i3"^' -^_3 
_ ^ « , U A ; 1 1 i ij , >> i < 4 n U "< 1, 1 d^ „il-*-"1l ^-S^j-ai) j^yJkj - aJLiJux 4jjl i"i *i i nl 
^ * •*> V ' " (_yl^ JjLoj Vu ^figf 1 o'i-v-I Ij_»jIl>.I JLJSa. . I U A i 1 1 «— ij i^-i t e^a-uso-l (j-ujaJLIj 

.«4JL>-Lc ojj i i-^j LuJLi-uj j_»lu ^is La_L9 
Ijuk jl^> al (_k5-*jj .3_jeJJLl *!jVI llIIj ^ l_x>L<u ^^1 1 "II Lu^gj Vj 

jJj^aL^ j^j 4_aL_u3 2L1 ijij "1 1 .1 <j-j 4 « aLa- (jja «J j no '-mm ^» Jli— a -jS . g. «U 
f d ' "JO .a'jJI^ ii 1^5 S^_j->JL) Q ^ . t . 71 a "j ^jjjul J^-ljv^j^j-^J I ^j^a fC-A _ jJ^tii^ 
j3l "II 4 i/ij-C (J^i i_Jj-iJl (j^ 3^ o"'~'*J • I d" "^ ""* '- '"' .'"' _$J '(JjuflJIj 3j-lL^ v JLv. 
,3 n 1 ,^11 oJui (Jj-o i3^*^ ^-i-" (J^' J-^ijo^l d 1 ^ : "J i*uVI tfjut <uJajL> 4_^jJu-aJ 
.-. 1 jUU - ^ v -" Laie^ 1 31 i_)lj^til I i?-ij? tj^aM * ~i j , ,i (_yiL»JI vl .^~,aVI JjLa 

"SJjloJIj jLoILI .UrtMl ^yzj t"j (Ja -,jji (j^l JIJjjJLs I JJ ;<b>.j^. 4_pc JuLiallt 

jmmiJ 4_ta^l (jjlaJ (j£L! if»LjVI ^jjs ajj (^ JJLstiLl j_ic. JSJJ-U I Ju* JuLu (jl JLiV 

Lq JaAill (j£LI iJjj^ljJI jul < al nT-t (JjL-ljjj jjj-ftjLiuJ,! JJo o^ic (Jlj-b 

a —y-$ 1, 1 f" J ~ » 1 ■ " tjj 1^1^ t"U *-us^ . 4_LiLki xJLj-a i"iri ri i! J_2J . J^S J-jJ Jlj 
(>a 4jj-AJI I ^"<l(j " ...I i^ill 4 j mill Lillj Oj-«-=t3 SJjLstJi ^ aLsJLI ^^ 
j '_' ' ■'■■ JjLfcJJ .(j^sjVI jj-l^Li (j-3 J4^».jj.l ^Jt _il fl'tl lUrtill 4 j < ^yJl ,o_->-l 
a—a^Lc. ^J\ Lu_>_Sj (J-ii^J J-^ i—i j i.Vitl (jl_i ' >J^ J itVj (Jj^oLS JfLo ijtjl miIH 

' J *^ ^ ^ J •«■ J^J^J ■ " " 4-LJ>-LUl (jjS d ^ Q a Ui< |~, 1 ,1 jl d , "1 « 1 1 tfjLjlj 1 ?i 1 ^ ~ ; 1 I 

4_i5la_a ^ jl J^a^l IjSJljlj JxL V ,_pj| >_aliajuV! 4^i ^1 j-J-^J 1 r^j'l 
^.iSLa-TcU tJH ig^'U («JaJ«— a JjLjej I a ij i ii .1 t-itl j^ Lajlj 4_i-al Till SjLj^-H 
Jjjtxll 4t-iii') (jLj i * SjJtxLI oLjV_j1I ^ys-^J^jjJI 7t mil 4jjji ^Ij-Jti- (Jj-o 

«(JjIi» 4^j_£u (_ya (jjigN" U iL^aJuj .{j\ i mil dilj mi f Li£. . I. < M cJlj La aJU* 

3JL_^j ^Ijjj iY • V*_j Y • ^ (j-i_xl_»JI jjj i_Lua_Hil 3 «>L_c ^J J_uaj ^i 
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.l-i kijV) J|J mi 1 1 £jLi- iU liitl Jj i? ^- ~yt lj—i °i *N ji ^yic 4_jJjjJI 4_^LLaJI 
Ji»L>. Cj|j|j_aVI ^ 4_4Lc 2L»j| CjjJ^w aJfljJJ V LgjSL! it-tJ^S LvC ( _ 11 ^ i" mi 

.<J-\-«.iLaJI (jj 1, I a « 1 1 
aLc (Jjl*»- j'"> 1 1 1-< ft i I 1 (_>«3J iiT-feJ &J>> » m'II sLujjlJi CjL«J3jj 3" 1 "°"' ^ 'j J J 

■ > ; <- J>U- < -,il rl (_pJI cjlj.ir.il <> 4_2_^L^JI 4 ,. jJULil cJ>L^ <Y- • • 

j^. LaL«J QJ J«1 ijl « miVL 4 ii I »" t, I 4j UliitI CjLoJLuaJI i_iLLcl l _ 3 ^ CjIjm«,j.miII 
Jjlx-I 4Jf 4 /v .jj^aVI 4flLlaJI ojljj CjjJLlcl jJLfl iJUJLl Jj t ■ 11 (j^J -J-^'j-" 
j\ t mi Li) (Jj_oj_jJJ IjVjJ ) ' j^JJ iV-inill j-»-ui J.mj 1 » '(JJ^ muII (JL>_SJ I 4-jL#j 

jjJ) j < i.ntl (J — uu (jl « (jj mi £1 » 4__^_>_^i (_,_a (jj tot-i-^U x__ ajj Lc£ !(j»j_lJI 

.U.v,tl ^^ ! ,lt-itij 4nU"il,l a^jL«]3jj (jLa J^VI (^rljc (jSL! ijj^jli IjVjj ^ • • 

. LoLflJ 4JL.J3.J CiJlS Y • * • j»l£. !^Sl 

j j 1 -»J I J-A_J "<(!)! 1 l.'-Sl (J- L dJJ-' a * Cr^! 4 j 1 j mm Cj^I tt. mi II (J iri "i] Jlj>-I Jjjuj 
^ .,". , „j ,~,1 , ,.1 a J^-JLCJ ^gjV iill ill" miVIj 4JsLLJI JL«^ (jS liLirsJU m^jL^SVI 
" ■ ■■■•»-« I^jjlj (j-^jJ Jo-oill (jl (_ 7 4£. 'j ' -^ " 4Jjjls ajl ill (Jlo mJJJIj Lu>-^Jj iS" 1 1 
^jJI LgJljjls ,1 -r'uii LgJI mjJaj L«-» < L^^ g" 1 11 1 ^ I <j"<lj°> ((d_J,Lc 4jlLu» 4Jl (Jj 
(j-oVI ;_yC OjJ »JI ,_)£ (j^o Ij— >-l — " '4 luL-j ijJI (j^ jJiill (_)>i it ^Ij lu^I 

jlIa i^VV ^.UJI ^Jl Sjj^L)>:!>ljLaj£jCLjj.45iLLJI JL« ^ 3_J>U^ l ,Vlj 

■"J^J '"*'* '^ ' t-«rt ill f-f^J S-L^' C*^J f^ I- 5 ! *^' «CcuiJjajJ^SLjVI» 4J3CJ5 ^$ CiLjJj 

(jx. ^j alj "t I Cj Laj I « U S^ljj 4jjl a" i_jLj_uiI (jo (jjs (jLS JLJij .ioAj-j-C. tilljiJ 

JaJjJI (j-o CjLlaS J_9^-J (JV^ ' "" a !(*jL»jI (j-o S.j Ju» "1 a (3^=1-1^ (_yJ3 CiLJalj.* - ^ VI 

' * <* (^ (jjillll m tn< J_i ■Scj L«-a j_j_jSj jJl_SI ^^jVI p- U mi C i x i (j^_3jJ[l 

.pL^-jj^MJ !>l_iLa JaJLill tiUj (jj» jljjJLI Jjl^j Lo^jJ^UI (j! U^ iCjl 1 ii,j< ; i.i.ll 

:4_iL)l mil ClI ij^y'll f.\ U->-l (j-o I «) 1 nL>- LxjijJ Ci 11 1 <" L^-ll (I (jj 1 11^} » 45^ui J^2jj 
j_y^ i~.iiS — .1 iJiJI '" JJ J ' ^ ^ .' a * l,j" > -^lj is'll S^Sj 1^ j iS Culg" 1 11I L^JI J-&J 

I J"^lj -»■"■■■ I i«j (_ 7 jjI JaAill 4^o£ (jLJ3 1 Jajilil r-Ljjjj i_^l miS" ml Lo-jJjJSj JLse-a 
.3jLiJLj»JI 4jjLiJI !*■! <• <j* ■■■II (j-o 4 in! t^" 1 11 1,1 1 ' 1 1" j i4JL>JI ("iljUl u -wVI jj^ 
2j \[ .^>"al j j r (Jljj V (jill CjU^jj^jj, i jgll ^"1 -»j .4jjL* a jj 1 r-i i Cjjljjl JLJ3 
ji£| <-,-a-j i,-i| i4-jJl^Unll (JLa^l fJM 4I5L4JI 4jJLjSLII CjL-ljjjJI Jjjs ijVI (_^1>- 

. 4j "1 ii"i j I .'iljjU'tl j ,>.Ai ,4 AlCi (J^lj 4jjjL>. 






'•rj-aJ tilJl Jl>^» ?jlSii_i^U 4jO_j_oj>J,I i2jVjl*JU gjub j.t" i ilTi (j I (j^>-<u (_>A jjSJ 

cjIjJLu, Jg r l^jj! io^-u olw!" <dl-Ja L^ 4 IJ-* .«2bl j_±JI ^ i Uii *q LiJjLa (jjt-ia 

. eLxLaiJJl clsLoJi-=tlJ 4 *M i <* 4i^_ii (jj-*J .«4 ^ ^J J .' *3 '"'" iSj-uJ I i » j*ij 4Jjjls 

(^ 4jjL>JI 5^JjJ,l illljjU'ill tl I fill" l.lLl (jitlll il_lLjSJI (JjO J-lillill Jl.-lfltl 7-JuijJ 

j-j£! itlJjIj iiMI j«lc /»3_lJ\ <_jjJLuJI CliLjia-C di-iiuj <-Juj£ ii_flLii£uj/VI LxjwjJaJSJi 
• L;r LbLLI ^ 1 h u~&~ CjJ\£ u^ji\ 4_ulj-<ijdl 4iiVi"U jLj^Lj l^^jr". (j^ 
SjJLi (juSLtj ^f it-iiiiU jLtnil ^jS ^LsJI f LojjVI (jl (_yi£: lino t-i_i 4 i ci n\ 3>^'J 

Jo_iill (jLJS 'Jl— »JI 4 tjjUjj . Jjl_jil jLoJituI ^ylc 5»o M-C JjiAJLi J" o" , n jLlu^I 
aulJI ^S 5^jj>-j 4_A^iis <(JL». ^g! (_ji^-J . lii-ij jl d 1 k ' " (J-unjj 5_^>. LSajj, j m <j V 
4 < I i iX JauLi]l j jt n"i (^^3 f>^ 3j)'"^ 0' ^-^J^ ur ' '^>^ I ijr^ ili-IJ J I t"i«4j i ^ ^^A 

^J 1..IU llj (_,l3j_«JI j>lj JcLilll Ijla (_p! .jl-» m^M CjjL^jI Lciwr tiiljj i<jjLc 
(_£jj|jj>JI lUiiill jJJJ (jl jji* SiUiJ'^i CjIj^jj CjJiiZ. uJ\ ilviiiiH JjjojJ ^-tj^j Jjj^ 
dais CjIjVjJ 4 mo ■•>. (jjj j ^ ^ •* '_' JtJ3 Jj-aj-JI j-JL-i-" (jl (_jJj 1— «-&J <JjJ9jJI i-dJ j ^ 
j_>jjfc ( _ r Jj_J^oAll j^jjijjjJI 0JJ-£ iJJJJI c£l>^ J-*J - LialAi (iLij^l 4 h i a iJlijUgjI Ijj 
.(_^i.! ajja liLjVI 4 1 r-^ 1 °i i*ni< i>» La_xlc 1 V * * ^ j»L*JI ^i.ljl ( _ ;T 3 ^a^Li 
(j^j ,jl («Ji_>J.! (jju 4JI ^^1 jLiil 1 v n "^ i I J-& jj^o ^i. t jar i_<jkj ^1 «i^ol J_>SUj 

-U iliinj L*^ 'f^l 4 \\c j_yjk La^tj J 1 S '°i I 4jl_i ri" 1.1 1, 1 lUiiill 1 Ql i°.X"i ml Li->.jJj i*v"t 

j^»j tiJLLA Jlj Ljo» -.U, ,.j*,1I ^1 (_jj^_aJI (J'jJ.I (jic. 4_JaJJ 4^oji CjjJljv S^SLs 

HJdi. C n II (j< io'v'Uj 7t->-ljJ! (J^sdl t^jj JL»-jJI jjrt-J (jJ* i3jlJLl!I ^^juapjj (JA-o 

^filjiii iVirtill jjlfl iS^jliJI • ^Jl YO Jl Cjlj.ii nil ^Jj 4,,iwlba , Hoi. IJl* ,jSL! 

. « Jj JjcjO jj£. Jjj^j ■ " 4i_sljukVlj (jlolj^jl «_uu>J j^ljjjiVI ^j 

(j^- r<dljd' jLuCl (jl z\ i (j-dj^ja (Jj^jjJI (^j^ajj in ~fcj (j^j-il null (jli jJ ur^ - 
tLjusLi. . d j *i j .1 1 i^jLimj ^4 j^jl U"1I^ 1 ,1^", tl a '.SjlSjl^o 4.K i'i, a (JliAJ (JljLa . U A i 1 1 
jl i_<jcj .lis- 4iill JjJ 3jlc i^Jj? ^ oLlLLu^-^U u Im"iihU Ja^Ub JiiL Loji 
•6^' Ji>M' ^IjitUdu! (j£. liniii'il alU'"! ^^ J^^JI (ji^. I-UJ (_j^J Ll<Je.''ii' 

.Chicken l.inii- 1 



3jJi_a Ja-oj (J^jjL i-fljlj ^j..l ■■■ -*■!_' aJLkJI f-JLitJl JL9J .dS[i^j_uJi.l jl a rr "ill 
jLi^jI Juu t 'j'j " ■ "'_j LusLoicji JojO-iJI jl t ml L&xS Cj-t j i"n (j^-i-i-u j mi«I CjjCjsI 
SjJaj LljJLII ^la i(JL>- (_gl ur^i •dLtiujLftjJI ' *** i »'"""i < _ y j3 L" ^'11 j\ t i ill 
L*£ iSjLcLill jjk lUii'itl jLtiiil f^2 «, rlS'itl (jl t rt mm^i i 1 1 1 '■'I i Jbu^l (_gj"nn.U ^,1^. 

La>i lj_^l .liAjj^JI JJa ^ jJ-jj (_y4^ <<JjkAJljj .^j^l <uL-u (_gl ^ JL>JI ufjt 

J>Lk. .Urtrtl 3_cLLi-3 ^ cjjlj. ^1 olj, j VJJI (jl 3A oil j (jj» ^^JL^Vlj 
«JL«J LiJoj . j\ * 1 nVl i_AS3 SjIj) (_y^ ^_otj L$J (jLS 4_uisU.! 2LLJL2JI cjljimll 
L^j «JL«j (^l Sj fi " i„l,l .UaMI jl « i„f (jLa .Lynch (ji-uJ J£jI-* i* '■"•"' *V' 

tu^9&j j-Aj ii_u^_3 L»£. Jj-*3 V JuS CjI jm t 1 11" II jiir (H v-iii a J^i- (jj) > I (j "1 1 n I, I 
1 - ■ tj '. ...\\ ^3 jljjl j_j3 iti Aitl jl— « ijjI 1 1 1 ii"i (jl (_j-fl ' f I A LfJLub (_jj<_iJ» 

^^jLnj »» l.i nil J£ (J" <\ 4 t(_ il j 1 nVl (j-o L*jj-js (j «i5>.-» j L«-A i4 j i^-iU.1 «J_il2JI 

(jj j] -i.l k 1 1 j (_^s^_*JU (j I ii "it, I liJLfuJI (11 1 11 j 1 1 1 ii ~ 1 1 (j-a 1 injl ilr» 11 ill 
*LjLJI ^^ j i * 1 1 j i(j^iiIaJI (JlLo _ jl 1 1 n^U <LSj_j>JJ i_il 1 111VI (jjs Ij_jAS 
a -w ^ Lgj [£^.5, aj g iln' a ^a n _ iiU j ^1\ Laj to JL>J.I ^La^yi 
(^ j-£-& (jiajLfl -i>>-J (j-o < ^ ' ^»'J J-ic 1 1 » ,i -a i i^djj ^yJJ 4fl\_Lis^!Lij . L^jl j 

cii\ «".ml jlS \c\ i ii^ll (jLa .^j^illlj <(jje_»Ulj iaL>JI 1 1-» Ail! jtLjjI 3 * i « 
r-LljVI 5^LjJ j-jlj£j (J^l 3jJl^ ^j-^-j ^ i«j L«js ■ j j i *? jk_>. ^1 L^jjljj 

(_, t i iM iCll n Pi i t,l (j-o Ljfc!j_m (_p_^ I jli aj . (jj i ii 1 1 Sj <* Cilj " '^ J^L>- 

sLtajZLo ^ i j " <L>.ljj Ifl *^t i. U A'tl ^ « ... '*.j* '"^ «LoLc ^«'^« i^LijjI ^ -i '^ * " 
^yJI S-sLusj i L^jI j l^jSLU! i'IIj ,j-a JS i- i-i . .i,j .CjjJ^-oJI (_5JLil (jlc ^o^M 

.«3jj)jaJLl iJIiLjLijJI Scl^j 

3^> ~ lit i pi A ill (3^-i-u ullLjJ (_yi3 __>-fJ J( I i-i j i nil (jLS t(jnij1 j_^j 4 (j -w j l>*_3 
(jSJ ttiiijVl (jljiL (_y3 Jaiil] Ajj-LoVI dJi^oJI Joj^l (^ilintl j-Jjtitl ^Jfc ^i>^ 
i, .lt-itl 4_i^Ijjj (^ i-iiijVl JjJ CjljLailuit iIlImiA (>l>. 0*U- j-aVI l*UJ 4jLjJ 

SJjjJI ^yk 4j.aj<iiitl 3_ujjJ| 45U-a-U iZ*J\£ iY* *Y aUJI J^iaejj .Sjuio Jyl>UI 

■ 4jm~« 4 T JoLu>.| 4xjo> LflJjJ (jr^' 3jU>-^JI 




< jlj_3-jJ1 ^li! (^jk o mi j I iiLjVl 3 a Is; a <jLa i VjLc. <j>£l i^SJj 

l«JbLui jJ3 (<— 1J J« 1L> 4 l_LLO L3^_l-U (jj-SjJ La (j lr">) (jj) I II It |_^^3 Nj» .^>a 

^L-jaJuVI -"'Vl — '■» tjl "il,l Jj j iii <_ylcj -jl, « iuVI .■<"■" ^ L_iiaji 

4 I t mij il-i«i ill < jjj scj 4_g,l i <<*» u£ lj_j_i-l <*■» \; cr-'-'t Jul J uJlj 

jJa J^Ij_«JI illjj Jj-«j • U12j >i£f ( 3.3-'- u -M (J*^ - lj-^1 '"Jjf <tij^LaLl!Li 
^aK*i in liijj^l 4 akia (jt jLp-cl (_yi^ ir-Lu^LI 3jU *"> i~j Ua j t a s" (J-a-»j 

^-jS I l"j I j oS g' **i m jj I tZi jj-£ 3J (_,"•*■ 1 Ljlj^-oj (jj 1 11 1 1 ^^J J 1U1 iii ' I (_Lu^s^jJ 
j I « 1 11 VI t 1 1 "h Jjli- cr-^ (*~* t < nj _^-»-T J-aLc liJLuAj .Ja~ojJ| j^a jj'^i 
diLj jj-Jfc-a j_ajju *>L>u 4ja^l a «tt 4_LLa^Jjt lIj LS ) i°ii 1 1 ■ * ^, -*- ■ _j-4j • I JUt 
LJL>- ilj LSj Mill i IS n" -«o j .iii nLllLl 12J33JI u& 1 l-i A 1 1 1 f\ x I 1 11* ■"'! jt 1 <* j 
4 1 11 ii i Ci^aJI ^^^ 4_i . U. A", -»", , ,. ijiijlS La^a j_jJiS_i <_}J9i 4_j-La_j_) CjLJjj-itaJ 
(^^ tj-\ q A 1 1 u.U 4-3r I i<^ a ^^ ' . ' "-_' Lav* 'U^-*3^' t>° ' '*'" lW^ 1 ^- l "^I ij- 
(jjj-3e_a Sjj_i*s ^^ SjLjJLa 1 > «"i «J ja-gJIj-al (j-uJJJ U* "~jLS^-«5iJI <_ilLj 

t—flJLie a ill , \ "1 '"I 4-C I m«-<II i f ll"t (jl I 1 s\ j I ^ ii j JuJ3 cJjUj <j£-! .(_>iajLs 

C 1 ' A J-J9 L^jli ilLjVI 4 a kia (jl j , V j jj . 3j J .1 ^ 4 a j °* Ij CjLo.I i/-> 
1*111 JjJ liJ 1 f* j ^"' ' " ' '- 4 ^JJ * 4— ua^-iejla Cj Lj j j_se_aj Js I ii" *w ^U 4jj \Jn-a 
jjl (_L^3 ulj I "t ii i \\ j^iii -^.1 (Jjjj_a 4^j_i L^j.'v ii 1 (jJ-51 4„-»- -».Llll 4,„la -^,!l 

^^iJI <^ ' KILL *> i«iLj I j I 1 1~< " -^ I 4_aj^_«„Uj ^(jj) 1.1 ^1 4^^ i~i I jjj " ■"■" 

Jl_jJL*j dJLufcj . JjvVI 3j j !^<>j 4 Ijl"^ CjLJjj_Jeju J^sl ii" 't.VI ■ « 1 j" ■ -" 
i "LjJo-rill I <_i-uLjVlj jJjSll\ j»liaj ^yJS LuLisLuus-VI j-Aj »4_L-sa jj jj>^'\ 

(_gji 2 c (JI^Jo l-^ij °' (jr^ 'tri Ai It SjljJ^ ». 3l A ua a ^ t (j^Ji ^alJS 

in f j ^ Lc 1 (j__j^__<!u_*J I (j^__2ul (j-o ■ ** ' I J * J * ' ' " " _J '~ -'J a— jJI 

(jja (_L«lj_«JI (j-a yJ^- J-^LuaJ Jl^j .< «ll-> It (JL*-a <_, 3 (_gj iitt ^_ 



Jl 



llj ij^, a^aS.*»J t (jOj^Jlj ^ . '--. A ~ *. 1 I i"»t jt->t ^ " -^-Vl : Jj-ji 

^LLa j^i y.J) ( * +) NIMBY 2_aj^L^_aj r^\j-^ jL^iVl 4 ,*, , ,\\ 
(_ya La (_}SLj i_j1jl>. ^-jx. ■ ■-' a : 1 1 4-cl i ir-> (j-« #j^>Jl I j_& ,_Lv>J if^^iLiJl 

. (__, i« a jj_a 4 o IS 1 1 

.Keep Inventories Low and Lean; KILL (* ) 
ijj« Ljjj_3 j'; - - cjLcjj .» «i ijLal L>i ,UI ,_K>a_>j 0' u i«i.» '.Not In My Backyard; NIMBY (** i 

. AJ^jJL' — j-i-t (jiS-a (£' ^jS rnc j ^iuill j^jjiAj i. ~mj^ l Ijl (j^ua^ljij V jut 1 ^ n i .rti^j^j 




M ^^ f I 



■fcSlhJI 



Cjlji i ii II J^Li. 1 ri j i>> it-inill (jj -'-'' d"* - ^ Ur^ <«-**— <-" _>-»-T (J-°Lc- liJU-Aj 
ctuJU>JI (^ (_>SiJJ f JUJ (jl <_Ll£ c^-**) tl*t> " »- «N j <_£-iL>JI (j>-^l l>° cr^J^' 
j_!l^t_3 IjVj_5 V * ^2-JI (Jj^aJ (^ JJI Ja-ixll j » i n (jl ^j1>j i(Jjlj_»JI JJ>-C- £>£• 
^5 5 £ .1 , .,tt (JliLcLajjil J^ 1 !-*- CJJufca_<i < _ =T HJ1 (JjljJJI 5_>j CjJ.:*e-i aJ (Jj-«j_A1 
^LiiVlj :tiii.-i"tl JLstx (jr3 (jLajVI Ur* L5j>^' (j-uL niW I jj^&J :it-initl 3jj_5 
jl « ■ ■■ »l -» j"»- "■»" 4JL«ii (jja ^ jjlj ilLLj jrl (jt JlL j-j^c (j^ CLi\£j^hA\ (_Ll3 (j>i 
Ciljinitl J^Li. 4jjJL>. CjVjJel! aL>JI it-iiiitl Jlclju-s i." . iVtj-jj JL3j .»L>JI 
i_at Juki ^sej i(J|jjjJl as>j T-Lij^l 4 < i a j tit i m~ill (j£. IJLjaj i<UjuaULl oJjlSJI 
(ill" (^ aL^iVI Ijufc Sajj C.I.k'? JLSj . JUI (_)j;!j u^ JuIjjJ! JIjO 4_JLo 
<13^L<U1. Cl\£ij-£j Ajx^ula t<Lcl 'iisiW <_iilj Oa-llL>.l ^j^lll diLo-LaJuVI (j^a i^jJtl 
^ Lo*j_ii La£j -("crj cr 1 " W^^ 5 ") >^L-*I cr 1 Cr^J '(.Wi"' - (j j '"^ 1 d^ 

(^ ^jjSJI a^U^tt oLSj miU 3jyj^>JI ^j^jri.itl 4_*KJLa i Cr JL!JI Ji<-i<ill 

.((dJU.1 4i]aiJI» 
i±j| JL>.1 Cj^Io I La£ t.Unill (3>-" ' . « I S* (jr^ 'j^H^ jjSVI SjJlII (jl (j,l£. 

dljjjjJI SjLM i ill"! ^j i^-»rtll 4_i <i aVI ^tt <( jj)JjJI J_y>- 5_ujjjVI < _ ■« i . ^ oJI 
JjjJI diLj.il ■ri~'°il tiiJL^ .5_2-i I lull cjLaju-a]| J^Li-j .(_L3-iJ1 JL-*^« ^ 

ilUji JuL/Oj '■ t-» A T 1 1 1 j /i t . i ^ ~i . 1. 1 ^_fl 4_»oL3 Sjj i*-»t 3 j ii *? j jf 4 a I ii'll 
I a \ I ■ ~~. a I (Jjl>J tSj&LWl (*^-"ij J^a iCjIjJI CjLo^SL>JI Ca^jV" ml i(j-L>JI 

f\tt'i uiLj t ^ j i < jLa- ^J tilli (^ c-t -*o jlSj iiUnl II ^jJLc, IjLsJ-cI J^l 

(jic 2ju!^_jJU i_ iMj i^aJI f«-c.j (.y^c. nUii ill Jhj m i.^ij ■>. _ (J^-Dl f\ W°i 

. t%^*> ^ IX » n a j4 jl or ^jc.j 4jLii! 4 AK a 4i5ljiJ Cj^alj Lo lillil jj* ijjj^-uJI 

.cGjj (j^a SLpJI (jSUj V £LL£ ^yJI LJL>- 4j«1j dLjVl 

1 1-. A it I jjij.ti, ' ■ ' ^ "■ (Jji Laj (jSL«J 2i » : Inn I <$ ' i J J "' q "*'J ' O^LHSJJ 
ijjlj (jl I o ^ ijjJjjJI ^gj) ". i n U (jj-Lc- j-ujIjJI (_yjo^SL>JI ,_L>.jLlll iii < ii j 
4_ililllj j * mil JisjfcLj (jj^j i ii tiiJi (jl (^1 j _i mi j » I mil jl « ml CIiLjj 
^^jk 4_a- _< " M I (j_a^J J-Sj .(((^jJljJI /ojJ^c (jSj («J (jj t4_ol i i'i i nl 5jj i^i 

Cjl oJUloJI (j—ns 4jiill JjJ-II L^J^I iV*< ml ^ylJI (_yujjjJI (J^ Jju (ji>- <4JI 

<(jrj_ijj_iij| 5jL_UI J'Stal ^-L^. 2jJL_2JI (,i) I" gj i In ii i 1 1 J l^j V <4_ijl_oJI 

.f^IiLj^l in'^l (j-r in (_ji^J 




4-^1 j mi tl f4-J-C JiVI ^Jx. jl _ 3_j_l_l!I Jj -U *'<tt Sjjj j-ib ,j-ujJ J; "" ,„tl 
.7-Lill _/J-*J (_y3 4 j i n ^MjJ I /<ifl"l i^« a (j-»SJi i^^JLLJI ^rj"i mil ^U'^ . ' 4j mil 
(jij i4 i \ ill jLi^ajl 4_c.La.~y j^js jjx- 1 a_i (j I <-cl imll C-JjL*w <3jj J.C '"''j ' ■■■'j 
SjJbUo ^yfl rfifl mj -1-3 iSjJ) <i~»-^l .iaJSaJI (jjj-*- U 1 -- 1 ■.! "J (_,o If (J-J-.- mJ? ^j-.-ajj 
-La^J-C t-_i-->jI (Jig **ij 1 1 (j <i "Ij-a < rnlf-il" (_yl-- Cj^ * -w| I (j i^l . (^-J-Ta-S-Jl jl^pj>-2l 
iJJJ-J-4 J^Sjjj^j cr 3 i Ut-iii"o 4Jj_S AC.j (j} l£. iJ_oL-»JI ajJijJI ^ j j."1l (_ylc 
. 4_Lj_3jJI CjljLi Cjul-oI ( j'nn~*l 4-tf.LLuaJI (JjjJI (jrtj 3j-_bL«_a ^-->J 

J^aijj 4JsLL--II Cjl^j_<i (jji !jjj£ (jLs <jjjj-» 3jL_.L»_a (____■ iijjtj La jjLS LI3 
MjjJLI ^ (jjj^SUI i__i_jI t i 'i ! ^yic 4 j iU j jj-j-3 rj-Io a^-j-U iIh 5 4 --^ lt^ - o"-^ 

(__-) ^aS^-lIi olLxks _ Ol£^____JI (j_a 4-j-al i"i a 4_-.j-a J ._a j»J-2j i(Jj---jl_)j . t~ . ..j " tl 
JLo_L_jj . \ j flirt <jjj^__!l OuLa-ul j ■ 1 n 4_l_) _)_9^_ (j""' (*jt-^ .il JLCjLj _ J-i-iJ .(_yJ 
i4 1 nL->- 4 i a rfrl aja_tS 3Ju_Ljl1, (jl— 1 (i_Jjl_a j j i n 1 1 'Jj. ...II ^jLtli 4-S > <_i ^j-u-uj 
4 o tj I ((J^JL-lII (j_a <*-__''■--" '- j0 Cr^-^'j J ■ '-- a * ( _j-a T Lua^tJ)) (_-l-- Cjli^jSJI j j -v'l Lj-V 

^_V I n" '(jj) lilS] L-_. J I »-| T».J lMjj_i.| CjLS^_ui Lt]l_L^J . ^jaj^Sjl i"il il » • il Jjl"' 

iJLia jl q"i"iiiL> 4iiAJua 4 iijn-»JI ^ l^ji^t it;T j£jSLII jl^ja-VI 3^3 (jjs 4_iJ^X. 
iijL LT-^j) er^-J^Ji?^' "JLW'IS <5SLlaJI 4_JljLflJ 4ffl«"il,l oL:ejVl ^^fl 4jjLLs 
'(u^J^I ^Ja-LK il*3^ 4_b)JtJ« (^^j^jjJ^JI Jj^jJI (>a (j_W>^l £>^ SjLLa^J 
. 4jL». T i, > JL I jJoL>JLI djjJ 4^j^iaS (j^j^SJI (_^iaii. Cj I j i in (jjs La-Ajjr j 
(*4-3 i^yj-SjSJI jljJI^.'i?! Jj-^v flj m ILi (jjjLi^aj .t-iii ill JL>-J (j^ '^!j 
L_3jL>Jtl (jLfl oIJJlSj '.(_yi>dl frl^-^JI ibjJj J>^ (_yi_uaiJI p Ijui^aJI (jjs 6>JL*^ 
<L«3 (^1 ClJUuu Jl^ t_gjj^».2?l ^jS^JI t^- 5 * 1 ^ Aj^JLaIIj 4_ujjJI 4iiK"ILi 4 iiU'ill 
j_uL«_a ^ysj-aj a>l ii"U («JL*JI (»j-5j jl .(JjjJl (j-» JJJutll (_y^ (Jl «i r Vl (JjJ_>- 
J_Jjj CjIWi-*- aj ^1 m 1,1 (j£. aLj»JiL(Jt CjIjI t i'i^fl ^^Jlc. 4-^alj inll 5julj "i a 

.jjj)^jJI ^ cjIjjJLLI Jjln'i 4rtU~l,l ■-■! ; lU-,tl jlj. i ,y t j^JI a^Lt^yij <4^LLJI 

.Getting Greener ( » ) 
jy JcLiJI ^ji^^ 5j^,lj Jjj-^sj *-»iH>j cjSaj '.5jm ; II a . ,,t j ,„il jojc. ; environmental politics (**) 
JliMllj .Sjljtlx^MJ 5-ul,i. ... ill JoUuVlj i 3jjl_^jtjJI_j 4jjlin'i^l j»jlLa'Vt urojo SjLtJj . jjl^il Sjljl 

.(43.^1 . SJ,UJI oLu,lj.,,ll jialj .(jg.U'7-VI 




a^^H J 



fcJlhJI 



(jjijjj (JL^ jl^j .JijjJjil 3 ( i i ntl L^jLu/jL»j» {yt j_)12j (_ 3 5L1 3 alU 11 ,-.Kj A. 
«j£J .1 jUV (JjSj (jJ S 1 ! j itL al fl"it>VI (jl» :3_a>< a_«JI -UA;tl ciL£>_ii i£J^>-l 
^3 Lxaj it-i->-j « JjjJoJI ^jjl (j^ L^JLxJJ (j*^at Vj 4-lq-AjI 2_*JLi 3j-3 jlj^ J ■ ■■ 
lilJj (((^ <_,J»J i«(JJu» (JiLa i^jL£j_ii Cj j-jejl |!>L1, j in ii_i Ijufcj . «a_LjaLiJI (jljdjJI 
CjIjI «i*i" ml 1'iiitoj L»f» ii_ijJai!l ,_,»,; ;t~tl jLaJI tfL>u Jj —"It ^j .Ctl 3_jlaiJI 

( _ T j£_aSJl jIj 'i -» ■ Vu 4 iil«"U i_fljl_>JLl (jL^ »4 « a7i.Jc.a *jj '^.' LaJlJ>! .->'<* J 
ijhiil «"llj <rjrt_JLLll jrjJLa_a!| ^ JjLijJLi 3_fljj^aJllj) u l-».U tl^^JI ilijijj 
SjjVtV Jl»-1 j rWj Jua tfjL>-j I JLAJ . JaAjJI J j ii" ml, Ijjlai. IjjjL^J Jitaj (SJuoJLl 
4jSUj j-i.1 J-aLc. lLILl^-S iiiili «jj ,<d jj <_y^>-J '• JjL> "' .'^ •*-*■} \-° C^^ .J- 3 " 

Jjj «*_i_c.j ^yit a_ajLj_1cI _a1-a3 j "i («JLtJI ^< lj" ... * (jj j_4j itilli jj s — " 

5jSj*f ttlfalt 

JL*_a (_y^ j_ j<i <?i * kJI J^ n"i 1 nVI (jl Sj-LjdQjJI jji (Jj_li-uI j 1 11 II SjLill ^jj 
1 IS. in Vl (jjo r^j-ar" Mill iltrtitl (jj* j_uLt*3 jljula 3_al i^->) (j_a <_^)LjJ V 3 al Utl 
a_fljjtiJ.I JL«_fl>lJ »l j mVl iAj2 (jc (AjUklJ) oJ^LsJ.1 jjja Jj-Lcb jJl^ jl 
(JiJJl (JjLu/J (JjI JjJ xj^ijJI jj^iojJI « j,Tr uij (jja j_,jLj 4jSLIj ifiU^MI jj ...1 
J_a-a_aJI u^Ls. ^^a <l «^ ) — uJI Cj I jj U* 1 1 J .U Aij .Ja_ajj| £j t j ,J^_jlj ,_jjJI 
jj-a r«JL«JI ^ S o ~j (jLi JjI n"ilt j-CJLj i i i i » LiJI i^'q i (ji-^j-Jj Jlj^J I I j ^J^J *^"j 

. (Jj^jjJJ i>.L>JI (^V-iVj 
fijt '(j ^J « '' I (_yl^ 'L$A3* ' "" JaiiJI jj3_J ^jLalla (jl djL^lJI ^yS i * 1 1 "j J^J 
(jJ> n trirtit l (Jljj-J jji'l l (^ «j>.jVI ^ylc (jjii ■» a ,«^3 : Ij^i-T (jj)^ •»■ i r» J i n (jja 
l_Laj till!} Jijj « " , i hj jJaJS iij\i j J-^J .liili i— iL-<jiI (_^3j_L<a-3ej (j-lilaicjij l^jL^ ^J 
(jl I^Jj^J (jl 4-C.I ii^ll aJL4 ^yfl (j^a^ i>> A, 1,1 i_<jcj L*£j . jl t\"'.VI ^j, MjjJa 
ilfiiiitl ^J_)j (j-I 4JI LaLoj xj^aljJI (jja JJUJJ '"Qjj '.'^ _Jj* (jjj i 1 1 1 JjJlj J .^'aU 
tali iV'i n VI aj p ^ , n j ijj^jjl (jn-».j (_y3 aj AjjI i na i^j^i-l SjLa (_Jajai a^i^c (j^. 




.SjUI oJlj* jL^jJ (j^lal >1 (jyJ-^-j -3'jjll Libjli Jjal L$Ja£J 4-aLbl _ i-JU-iJI^ 

4jlrr„~rtl 4_ujJI ^^ 5jj~ mil jj^ oljl a~"i i nVla <4l±2-c IjaJii. Ja_iiJ| i?n mi'"i 
(_3 4jjL>Jt 3 ^ ->-j1j ;<~,tl oljjlajJIj tilSLfc TtJLuail <__i\ t ctl SjJsj t4-a-5c„i>j 
pi i i rt^-jJI jjSLj (jl LaLaj J n" -xl.l (j-oj - 4 Irti, t a mjjj ii -»-V1 .SaJSoJI JLse-a 

,2JjL* 4-LipJU 

j i r Oj—ial cu ^ii '.4 i j » ."ill J S -»- SjLj^j ft& u*\ i"> tiljjJ (_,-aj lilj 

^j (jii , S . \j » . ■■ 1 1 . 2_t i irl Mill ^LiJI fJ_pl sLSlaJLa ^ji 3_L>-Li!l »lj t i*-ill 



(_yi£. I fl" ~^-l mi a Jj^ Cr-"' ^JJ T 8 ' ' fr'j **• 'I'll' (j-o 5,1 "mi a 4_*_3j iSj-^ I i j i"i 

li^ukjJlLI *Ij_*j>JI 4_iLajJI jLiiSLII tiilj iriT-V^i uilj *_«$ tLuiJ^a 4^>.L^-a 

(jifcj _ «jSLaljl» \£j-lm C i-v l 1 -> -l JL3j . ^aJLvJI (^ it-iii ill (J j) <i -»■ j-J-j' -^^ 
r-Llj} * J_J 'jVjJ jLila V , j_5ej jl «i°i " ml (_yJJ _ 4 j a_a£j»J I lUiiill 4_^_i 

^JJI JjL^JI 4^Lul fLa ,1^^ ^UJI ^ 4^Lniil iL* jj£U j .2_l_ulAJI Ji^ 

< _ :T i!t jJLxil (_jA-ij) t~i (Jjs j-!i£\-) unn'iW (jjs ( _Lj_ J ajj i_aj| "\ * * _J-*J (_,JJ <_Jjuaj 

si 
Lstjj J^ --1I 4-a- " ij La (JS J" a j mi id_joLJ3 Jj S,r JljJoj . 4 1 j « mi." t ^ a" ml 

4_ijj_»J1 4£laJ.I (jf ^ j<<i"t .i i I t mil J?i -w ^ c,<U ■>■ I jlj . Lj_3Ljlo 

fj Ml" (jl (JJJ 4 Ml ll I £«_%^>JLj (_£^i>-l (J J ft -W jj mi f ^Jjjaj I (j ' S <|J 4jJj) 1 MlU 

J^^j jJk .U A'll (j^Slj V JL5 .SjlSjJLI 4 jt-iriitl L^jLusLlj.s.I jjiJLs. (^ (j'i ?w. 

^Jj d^* ^-° j4 ^A^' Qjj «->jtl (j-a IjJLS jcJLlII ojLS j jt^j j«J La (jSJ ■ J; ^" ■ "I I 

. 4-ajie-a 4j>.jJu (Jj^ia (j-a^J (j^L^JI ji iXjJI ^ a" i nj _Li3 i(jil 








4 j'tl -wj— a 3^j_^>. i_aJt (j_a ^-J-^I (j-a 05^-'-' L-^ 1 ' liilj 
1 U j ■> alt 4jjj^_i^JI tfLJLl ^ jf i_uJ_p (jj j (JJ* 2j^lla 
*J9&_aa i»_ ilj (jjinloj 4-^aj fj <i i^jj'j "r mill (_g, > iflll 

' (o^ u~' "*0 t^L-^i Karma jJl-Sj ij j a..l a 

(jja (jjJLaillj (jna r"itl (_y^>JL ^1 in ii a LllSLa Ca; ■ <->! 
JjljxJ 4.J.1 j hJ| r-ljj i^Jt JL9j .(«JLaJI »L*jf gj <i ->■ 
jl (jj) _il a jjj «_ajj c iJLj (jjJ-J! Cyij} •*■!! (jlSLijJl 

4JjLia (JJ3 Jf I iric- * ..""' 4jejjji <>Lp- (JJ'"'J«J LAaA-i 

(jja (jjujj . 1 J 1 nl (_JO-L>> (jljLLu 4 in\\-l2\ Cjuj**i mill 

«juk j_yLc- i-aJjJUl Jj-^J- (_, S j *< 1 11 (_jJ-^a (^yJI jc_loI_^!I 

(jja 4 i'r-1 ri T-iU 4 'n nljfl «JlA (J_a->- j t itLa jJLaJl ^ 

(jl ->- c j-lU (jl <i ntl ,j! I ai ifl_ajjl fjJa ( _ r L^ijVl *lj — »! a^-*J u' (*^j ijA^-" 

It- t « tl I- I M jSjjj jl ,jSL»j i^jJJI <»JL«JI 

J-&J tliJJj (j£. (JjJ I11U ^j ^.j . ^> — I lLLui >Ojtj|jl I 11 ) j( ~ 

(^S (_yi»JI r<JL«JI i_3^-lu} ,j£. jjlill ^y^aSJI jlj-x>.VI j^aiyi ^.a jj_y <L,La .^LU.1 

. tSjjia.Vl jjiyi cd}L<M H MI ^ c^" 0' i-u: 

.Welcome to Global Weirding (*) 3_ul_p-^VI jLLill ^i *iu. 

JljJJ iijlSJ jMJI cui>i .Y • • i j«UI cy> jimiij ^ : J*iIW «J^ u-^' J^' 




t^j^ia j| (jjLgjLa j_yfl (JLj-II (^C- 2JLJJLJ 4jj"ajJI otjLi 4 K 1*11 a JJUj JuS 

. I «i a>\ j l^-Lai- (Jj-«j f> iXjJll (jL ia k "ijiitUll (jl'v 111 ^J 4 i iii *!Li (3-SUj 

,JL>.jJLi ^ *■»«"■ iSJjjJI 3 <i mLc ici^jj-a)) ^^3 4_j_i.LuaJI ^gl mi II di^Lst-a 
(i\ q ***> oj (>JJ-!I (l$ > jl*T> ^^a^ "J fa If « 4Jl < k ' J ~> - 'frl in "l b j_^u_lJj) 

jSLAj I ■» i j t . S'Cj i*iijJI 4jjL£LLI S^SLJ.1 ^jLaiLjiJI (jx. cjLc.L<_J Jlu -r ~ll 

aj_alaJI SjJU (_ya 4_3tjljJI 4^j^SLI|j 4_9_>OjJLl Jjtj '"^ C7^ '^1 mil j-jl \ io 

jjl^Jl Jlj! 5_i^l jlII oLA\ J j i^.j (jV jti^h-w. J^Liill oJ>Lo c_jjujj <3_lj>JI 

i_£ll jj *i-»J j , „tt j2\3 (Jji (jj iilq jc4^ ^LIILjj i4_jJL»-jJll l-iI « Mill (j-o jjj^ 

■ J jn'i. ii l l <y9 
^*3 («SL>. 5j_a jj^isl <_ i,^-L-t3j lJujJULI (_)j»jjj iaj_l**uI l;f (j^aLa (j*ij iijj 
JbLj_aJJ . l> **■ *« (JjljJ i4 jI.-kII 2 *«1 ~ '^^ ^If, JUJL>. ij-a JlJJ i4jj_i i ubll SjLSJI 
jlj^>JI 3 j ->. I j j^o 4_jj^Ja j-Liil j j «*i jJoLitAj ool ii" -»-^Uj (Jj i4"UIi n (_ 7 1^- 
i±Jju»JI (j£. ii*JjL>iJ A ^ «J-^*- (^ 5j*i :<_<ijjjm» (jj i«U 4jLl£ (^_3 . ( _ r "Jo«JI 
:4Jl iiU"> i^LuiaJLtl <>jufc ^^^jj (jj^ djyv ,_£JJI mJjLj/UI 

l^-af 4_nji 35jL£ ^M -^-^^ ' *< *MV Jj^jf >$-<i (»Lil Ju-t tys 

SjjjuaJ 4_JLJI 7'lj^aVI i**i*iL$ '^-1} 4 i niilu <La£.^a *>jj i n t LLflJ-is- 
3a_iSu < njjJULl yi |_^j^>.Vl jy_>Jlj « Jj_a» i— ij in" 4j.}Lc. jj r 

*LSlj — j^LjJI ^LseJI »jtf. ^^^ <tljLfc jlj_u3l tijjjL>. i"ij j in ^ 

' *«*« ■ C^JVX*3J *>Lsk**> 4_i*jLc. A^-J-« OJLflJjl j il . ..^-tl I *4 A" i ^aLj£ 

j— -H J-=eJ ^SJfll^aj 4^v_jil (j.iiif i ii . I^\*i*ii ni i"iiS (_,jJI Sjl J mtl 
^" «^A . ,. ^I<~ (JjijJ h_3j^>JLj 4-a-»-fl-« 4Jk>J liitj CjjL^ ^-j "' A 1 1 

. IJJOJ J '****' ""*J " *1Ji<tULl l | It l**l <Ld^Lui J_yi^ (_)J l4jl(*»V |"|)| 

A . u A *»■ ■ 1 1 j^_>Jl jjlC , ,. — jjjLj I i ii ii >■ la LujJ I S t-ilj yiii^l <(*^>J| Liilj JlLdj 

^j—A I a i?J_1j J-J-a <>j j ii litl jj_>JI Cj^L_jjJ (jl_j 5JjL>Jll J-jOJ •{J&-A JS (_y3 

' _ ■ — j 4j i*>,]| JjJ^I (j I <jJ^- j i<*«J 4JLa i(_yC.li i fill raJL*JI (ji»j|j_aJ 4jj_^j LI t i'i-> "i?l 

i /ij.ttltl jjliui O^-W" *' *^~'^ i^£- j3-*^l (jl^-tu JLCLjjJJ 4^.jjjiJ L^>ls j-[ij (jl 

CjUlSLaVI i-LUTl<"i V 5j_j in-ill J>^>JI O^LjjJLS ...lij^JlJI j _i 1 1, i a «^Jl) (jl ?Ju-*J 

.«cjM£AU e'jjt «jj 4jI<- LL J»U"II *Lc>.^J^iSi]l cjI^jjJI j! 4JUI 

.The Maldives: A Nation in Peril (*) 




I— aJlmJI uujajJI ^JJ |o£j L?ja 

Jjj-3 aIjuM dj^j ,jj» JJaf (-JujJLM ,_psji f\k« a (jf (_,_4 4 jtt ii1l 4KmiUj 
I Jjk (_y3 Lfcjjtj jl iU<i*q (j^-a^ (Jj«a> iJljLlaj^sJLl ' " ■ * Z~>j I I JLfl i^ ■»■ ill ^j"i i n a 
(Jj . SJjjJI a jj* w *-^ "" ■ ■■ '■» iT-Liil -I it«* (j^a j j"'*^ 4j L-jJuj (_£ jJI ^aVI i(j_>JL!l 
i4-Jtan"< a ^-^1 FT'J-^' ^° 4JLfll vijo . . U» S a 3jL>-lj [*J-£ JjUtAJ SjLjjJI (J^>- 4Jj 

(jl ij^ ^yS (j'lij tj aJLe. jj*j i(jjin jll f»Ljii3 rj-" ^J • ^jL* IjLsj i^jjir" m 

(jl JL-S-3 i3jUJ_C. Jj>Laj 4 jI-hII 4_iiL^>.jJU i_il_«_^JI JJl^j ,_, ; ^j^ I 1 jl^'i ->-VI 
j <i ill I » i n"( a "LijLvjJLI c_il « Mill iuu 4J| jl i4jI j J^ej I'-j' ■' (JJ^J jl — j I' pLajjl 
^-jej L^_3jlj^>. i I n j^UI flLail ^yS j-*j)-J 4_jJU>-jJLl <_ il t Al l (j£J t^yici (_jjl 
(jJJ 4jl-xU 'l-^l I o[jlH CyLir i i"i I Lj^J ^j£VI J->JI lSAW I " 'J. 1 <4jajja <L>.j.i VY 

jiai- liJLukj . 4_lJL>.j_U c_ il « All JjJa (^l i^jJj U-« i2L>.jjJI cdlj ,j-a ^yJLil 

aLL/a ^yS 4_La oj-ju£ Cjm aS i_ia jG I a.liit'a, Ijjjj^SJI Jj mSI (j-il-> (j^. 7M-y .>■*"' 
. 4JjLi ^ 'j- ■^»* L^lSl—ufe (_y-ifJ < ^ J ' j: ?' , .>-''' ' .'^ * " O"-^ ' UJ ■ -^ 1 1 T'j miJ LoS i^e-JI 
jj^Vl SjIjjJI CjLxjJ (j! 5^fl _ Juu 4jLjI j^sbj *J (JJJI -j-ti-Vl 4jjjj>. Lai 

. t * •* I^jlJ I ^j l^ftja ftU O - (j^a 3^-ijS *J J ' *"» * ^3^ (J ' d 1 ' 4-l^e-uj 

T'lj^ain ^"m -v 4_a^L_SJ, iLul_u^_>. lj^>.Lj>. i_i_jjJU,l 4_a^£L>- OJ-J JL£j 

4j in nj i4 a if->ljtJLi Luj-jv ' t-«j -»_' j»Ijl^T 4" in pl_djjLi iSjJajJI • '" • -■ I j « 1 1 ^ 

(SvjjiLj-a ^ytol iiill yljt i ^j i*ii t| J^j ,/nj Ei* II i^a )9-*-u j^-*-uL) (jfljl"»ii,l ^jj|)lj vaJI 
.jjl in -^11 (j^a I Jj}-a ({Jj^ai) i i i i -vl j r'lj^a jl S^Us ( _y»Lt«aj-a2 jj i nil jO.a-i.^3 
(j^a i^r^-' d J ** '^ ^d^-^ ^l-V C^ (J."„.a,jj L>.j ao ^_LST I klf^ 4_a-i (jl c^^ 

j»jj (_y3 l^jj-i •J^ L^l (j_jJ_«JjjJLI (J_9-2j t^ll i«(Jj^ajfll i^» ^ a in" La ^yAj ikJ^" 
alai. tiJLi* (jf La-^ . JiLJI ^ (>uJL^>JI (jl< mil JJL^. ' '■«-~'i u^lj>- j»LjVl (jxi 

j-t^\ jl>»- ii^j (jJI j i </•> al _j3_»JI (jx (_^uLl1I JJLi co-jJLal (jj-i>-I 4_i_ajSLv 

Cj|jl^_i!1 olub J!La ,'\ VT) aJ. Seawalls £l>^l CjI.,1 i^»a i_kL>. LjJbLa-*- (j^La-J 
j3^»JI ^yS 31 j-kJI (jc jlj^.Li iljjJI ^ 4*1 j ill >JJJ iliJU>o JLii .3VLi_a >L 
SLpJl ■ '-' • "J M ^^ " 4J Lj j « mij (_£jJI '(.« n*i>ll ' J ■ ■■ **- lxoj-i^L>-J i5^ ^li i»-»ll 

I j i°ii j «j (jl (_yJJ i_3jj_tiJ1 c j* « a ^ (jja ^aJ jJ5^J ^ ^ •«(Jj-i»» (^ 4 j ; >.l inll 

J^_j»-^j 7r a i ii 1 (jl I *i iS a j 2i 4_i3i i ii ii (jjeJ» :jl j, *i -v.1 ^1 S^j^aJI jLLi-i r-jLj- 

• V * * L^j (J|^>-lj 4 a i ii i (_aJl "\ * I j "^ ■ -j J^3^ ld' a ' 'J' ' ' 5-Ij-*!- 9 ^i^ - ij-"Lo 

■ <iJ4iiK"ll 3 b» aI ,tl CjLajL>Jlj pLajJI ^Lu-u (jJ^aJ Lr^ (J-^Ll" l(j»J n > J 




4J3SLLI 4_uLvjil >-il « M.ILfl :4_^sLkJI Uj^^c U^J 4JJ.-*- • H jlj^/VI <j£J 

jj-a ijja^l <i r » Ir-i^ (jx. SjLi r (_)jt_aJLj jj^>JI tiilj Jjljcj La^a <<Lpal a jj_*il 

1 1 > m (ii iJjoJo OJ3j ^iii< J .' ** '* if'LflJjVI (_y3 1 Vij -xl,l j 1" ■ ■■! Ij^j j ■ * '-VI 
(jlfl iJIjj- VI j«j<i-v j_y^J .4jj_sejJ! j'j-^u VI 1*1 -><J <j-a 1— ij 1 n"tl (_yJ3 5-sJLil tfljJLl 
«(Jj-j»» jJ-"< (j^o 4 -*-d> ja t* 1 ^ (J^ ? ^ 0' J jL -^J ■*! :< *-i* •*— ° tjj'v"! in (-aJLSJlII 
oritjj mil J_>.1 tiilj rj— "" -"-AS -tj^d^-^ ' jXj- 3 '-3^1 ^ J-*^ ' ^"^"'" f*M tx.tl 
Jjljj .(_aJl£iJI tiilj «J3jJ ^^<j Uj <Ujj-£ doL£ SjJiLjLiJI 4_ajSL>JI (jl ^Lfl 

4Jj_«JL! (jj j-jSLjj (jjj JUs 4jL^x!I ^^-Sj S/ojlj .4JL<jiJ { j'<-\*\ j-^-lj <-s-Sjj dUj 

^ '~ ■ -■ * Ljj>. aJ&J&j l"i aJ-V..,^_nil ' ^ J ■ ' "^ 1 4^ 1 ii 1 (_jl_jfujl 1 ^ * « A *~ -*m " CxjLS 
JlJLb 1 jj mil t-^LloJ 0)\ »i 1 nj-ll 4JJ 1 Ij a, V "1 a i_)»-jJI <-fll_usl .pljJLi.1 3nlj_jj 
aJL4» . eU&jklj jl t «iiU <*Sj-l1A\ o JlA <j-a <:lj_<iJt cy^- O'Ji}-*'^ J^*' (_£') *JL? •"^■' 
4JLaLuijjl (Jstjs t-uuajjl (J»- Jl9j LgJLa i«mJj^>JI ufl^LiJI OjJj 4 jiill JjjJI 

fjic (jjJLl 1 11 a QJ a j ft a :i r I ril 1 4 «_-vj^a 3jj mi 4-ic-i*->lj 4_ua_ill 0JLA jJljj 
t— fllj-i-uVI (JjULa (jaj^flju (jc^ILljj jL-a ^ 1 ^ ' *'" " Sjjj-^j (jj '"'J* ' '** J '" - '^'j' 
Clxj 4i>^ . 1 S A* jj] (jSLaj £jL^a->Jl £JlA (jl (JjjJ .(jJ^i-VI (j^. TullII iijjjjlj 
4j^>L>.! 5*Luil JJljj 1(J ihU'i!>U3V| jL*_al J!La pLajjVt SjuljJUl jLt A\ eLua 

.aj^i\^-j i^j_ai (Jji^ iliejl < i\ U" eLiJLi 
(j^jSLII jljI^VI (jl («^j (ji»^ iSIal ,.m 11 oj^j CiMijl LJyjJUl duual (j£J 
uJJlII JU.V Mitl (tj^»,M i"itl j jj i^->iilll (jLfl 4_uL>.jJil 1— il t Milt IjljJl^j (JjiAILj (JiL«j 
(jl^ ^ ^Aj > ^'VV tj^alxJI o^J J^U i^Ujil c-il t u.II (j-o Sj-i^ slj^.1 Lfc^o 
Sj^UaJI (_ y Aa 1 j_i <j 111 3jrn a jj-C Sjjj^aj mJj^ J J J ^T J*' ^ ^- **~" u^ 
(_ylc jj^»JI »Jl4 1— ij i>i" <~i1 h (_jjJI '(Jj°_)^' Cy* Qj 1 ' ^ f (Jf - ^ ^DJ^' 4_Lj>-Lm 
(_^ij-a Jil ^^jJLII jijJLLi Sj j j A. u-tbj u< l _yi\ miS ij',^* - " L-a' -SjLc, Jj iir i_JJ^a 
jjcj CiTr.,a L«jj A-uijJLl ljuk (_ ;r i ^j-uo-ill <l jl«if (jU 1— flj",«"L9 <4jj ->ill ' *• ■ j -*• ■ H 

(jj (jj-ij)) il5L^ jlSjj L^LI .(.JUlII Js, 3_iiL>.jII >_il « .^tl ^ 4jUI ^ \ o 

jjLua-a ^ys i_jljla^3^ll 1 j j "i ^ 'j>-iJj jj-il>^| u^"!-" J>^* cr^ WjJ J ci^- 1 -^ "L-p 1 jW' • ■ El Nino (*) 




3jIjj>. f-Lfljjl f- J ■ -J L»£ ip-Lfljjl (^ .4 iijrt-xll ^jJS i^sejJI tt In in ^ ^ "ma jjj 

(^uij^jJI < , . > mil j-4 I Juk jjjSLj V jlLs <JLv (^1 (jJ^-j .aL>JVI IIla ^ _^_>JI 

fl^oi. (J^-2j ^(Jj^a (jr^ "^Jj- 5 *-^' jlj-tuil ' -»'^- (jVl (j^jlaJll (jlS i nil jl inj-vl ^^ 

Sjlx^-^JI 2_».L>JI ojK Lxjj 4Jl .>UI w t<- tijjueiJI (ji^. ^jj^fcj V jj^jLe^a 
Lfcj-xa. ,_$! _ S^j)^>JI (^ ^tj jUtl ^Ij-oVl j^>-L>- (jl (_yjk ajJcuJI ji5-"JI (^ij 
.^Lill.1 ^ISLJI j r *_a_i]l alii i^jj jt j»jj jl_*9 _ it-im j ;t,l Reef (^—se-JI 

cJjJjJLU jjlSLuu 4_l3 <jL£ (JJJI jjLaJI d^J-" <^->Li^i ^j^iism jj^jJII k-^jjjij 

j^. Hju^ui cAi?) u^.usb ju^ji djcjijsb^ji ^(j .sjiju^i 

l_£JL>.l ^li~ Li. « j j t-> lila j-a j o JU t-fljuoljjtll t^JLS La, > if 1(^.^31-1,1 ^^3 .aljjjl 
Jjia-oja itfjufc LLuLii (^ Lai .^Jj-^.] 3^_i^_>. ^j Q J IS "i i J jjj<LlII (JLS ijj. -» . l l 
j-LUI (., ■ i .1 ->- 4jjL*JLI 4_lJI_4ji^>JI tj-JLJll JiLa 4_jjJ_>JI Sj-I^JI Jj-". Jj-usj 
p ^"^ 1 U~. , ,.l jjLflj *LajJI jjjJLuaAj <«J)Jp3 .4j~ln mVI JjjJaJlj 
^It'"! '. fljjJI LgJj-£u {£j-J\ («JL«J1 j_jJI 4_£jvjJLI j»UjjVI jjLusI (>" J .'"i^ J 

cjljLiJ u in ,mj-1I j> i^iU (_,jk itiLi ijjj lL gj_jSUI 5_j_cLu-aJI JjjlII <j> ^j 

«jfcjjJU I j ■■■ ^t j* jl-sll (jl<... 11 jjLfl <j_i_JI Jl «"al (j-C. 4_»oLJI 4_l_i_2jJI 

4_jjULI jjL-Ldll (J-j-« ^K iii ' *j " ■ -I .. 7i °i • q- j * «*. ** 1 1 "-^-j cr^ » I j ' ^ "*■ » 
. jUb AjjMia c. -tej.ua 1 2ua>>JI *LJ.I jj^ ^>-jJ (jJj Aquifer 
^ o^-^l l^! (i^LUW 'ViH^ 1 i 1 ^ 1 <^!J ^KjSJIj) 4JJUJI aULl Jo^i 

J_-kJ jjl < ^t- i nt I jj^aj • IjjLi * j i »il (jJiill slj^JI (_yJ->- .4 -i , t-»-" i t l CjIUt a ^3iP° 

uj ^ ^"' ' "J l)J jl-^U (jK iuJLa iSjjjLii ^Jjjo^a (jiiLaLuj-l L^j Jj-a (JZLa 3j j « n-i tijjj 

(^ ^j-i-VI JjjJI f*> tS « a (j.3 (j^Lill fJLaj "i? CliLal iii a ^1 Jj_»^5^i) aj)jIjI j i i. 
ijjJj ajjjIjLulu CiLS^-*-ia Qy^jj rfi jia j j i S j . LjJjJJ (Jjj^ail CjL»-ljjJI "^Jaij 
jjLd -jl .-^"^. 1 . , s |^]| oLijSLa J j i i"i" J_^><Jl i4_ifllj CjIjIj intl lLUj CuLS jJ (j^*- 
(jLCu/ ^-a-l^j (_pj| 3Jl_lj>-jJ| ilSLiiJll (j-* i.-iiii jl 5 ,j aiLJa pj ' i-w (^k. JiLj_>JI 
.S^beS 4JoJI (_yl£. JoLisJI jj^LoJ ( rtj^ ifljjja ^1 4j>-L>. (^ a^JS :i_jjjJUI 
^ya i_jL>- (_^l tltllik (_>ujJL9 i4_«jIjjjj<VI (J^W o* ^li>J' «Ila rp-23 La£j 

jl < Jjl*ij Sj-jix a j „ 1,^1 aj^Ls . i u j . .... j. .-.j,. c^jSLtu ji>n^vi t^ij^- 

i-il-v (^ *<je_uslj Sjj^uaj ^.UV a (^gj mi i l l (jjiJL»JI jjU yl^ i -> . 1 t (j >iti (j^-iJ 




» n ^^ n^ 



e^lhJI 



(jiiLijJ }Lst^ LfcjjJU Jloj Jjj nil I jufc (jja jl^i».| |_£^ 4.1 <i "i ->J, I CjIj_uLjJI (jLfl 
(jjiiscil J in ^1 (jj) > ' i n 4jj -r in ^tSl Lusjl (jl_j ^^ » jll 4JjLtjj «_o ■ ■» , ' " t ^ 
^g-^ll J>^-J ijl^"->-MJ 4-j-it in""°iVl i2jIj-jjL1JI Jj^. S^iiLLI Lai .(J^-mi jtl 
jjja jji^'q : Lit Uti"ii nl jjSI Crd^ ' 4-ils. t J I tillS <_kfljj j| ^ In j" (jl LjJbfii (jja (_^ll 
4 rtK"n 4,l5>i.all J*- (jlSLaVL 4j| (jj_£OJ L-1-j.jJj) i'v'itLi (j-UjLiLlllj j_ta^>J! 
(jjJ^LstJ (_gjj n -».V| .ijJajJI 4-cLLlo (jlc (JA-sjLaJI i_d£.l (j! <jla» <j-3 iSjLjjkj 
3ji I n I iJj-SJI (jSLajj .(^LaJI jLuaj-SVI j_ojG (j! 1 j '^ ij ■ ^jlK'tl aju* jjL) 

LgJU ^ i nTi (-iJaljJt! lillj Lj-jlc (_gjlajj j^lll diLuLt-uJI (jb ijjjll! ■ l<* 4_l1Lc. 

4JSJ i ,1 n-^ll ^j^a P_*-^ l£>*" ' ' ^^lj-ll *_« Jal «"j i Ljjlsr ml 1 1^-42 4_jLxk>L>- 

LdL^_3 i<jjI <n"iU cjIu LcjVI l<11j jjjj (jJjuo i^i t^H^ (jJ! J-^J o^ J*-Vi 
^jSJI jljJl^VI Ja : L^ ijU-VI ^x*j ^1 i^L-Vl SJUbn ^ JjliJI 

I irtK" iii (a£ 54 1^ «il,l tJliLiI -r " niVI ( _ y j» La Sp'g'i (jl Laic jiJ j 54JLj-3->. ''~<, ' — ' 

^l J_ajtlll I ijlr £ji t'j, iii iJjjJoJI ^jJLI u^c :4J1 >* '^J-« ^-o-« V r-Luj-u/l 
CjljLc jjj« 't^jrji V jl <(JjliI! 4jjs i^itj M ^JJIj iLjJl>. i ?i1" ^» * 2a>Ult »UaJ 

ULc Sjj^j-iiJLi (_,j*j V LdJj_a iJL>- ^f ^yl^-j -3->. » •» "U 2 ai un^ ,^ ^S;i 

(jl (jSL«i.l (>oj • i li <i '°i 4_ulj^JI CjL>-IjJl!Ij *Ij^JI (JJjvI_j1s (jj9 4JLiLL» ' 1 "■ ■ -j 
(jja tfjjjj ^LseJ 4j| 4.iaLa- 1 1. 1 j n a i-\j-ua->- 4_jajj «1 all^i jjli' f '"-" (jjSL) 
jjU"1I I Jl4 Jjjj (jl_i (JjL«_uji j_<jiL«JI Jm lill (jl a£.j Lt^) ^ ** J '^ *^^ *— ''jLi 
j^_3jj| ^|^| jJL^I j j * t j ^jJI _ jcJ«_aJI ^'i ir..fi i Ja-AJLj .(Jl «i,l--wVI J-J-»J 

Ijl i^Lul! (Jj '> ■■nil J; <i" mil cdl j ^ \j-±j£ Ijjj i.iiL (jl (jixj _ L $jjAsJ^\ 

. 4 n j In i 3jjir-») 4^a 1 1 1 V" i ii V "Loj^LM Cj I j i <i~i 1 1 Cilo'i^l 
LJJjf Ijj Lu^_oi Ij_jj (jl i-cyj L^jS-Ij '*'^ a ^ *-*-* 4^LLaJI Sjjj fj-jj (jl (jSL«j 
^Jl inl,La i4l<ui„U (>»£; oJLaj .r-lill >jjLII 51 o ",-xll i^jIj_ijLjJI lj_uil |j^l_aj 

(jjo Jj<->>J i(j-*I^JI j-tis_aJI i^jLjJ fjlc Ja^L>ij (^lll JjLgJI jj_ii!l Ci\ j 3 , ,„ "<t | 
. 4iijh'(ll 4^LLiII J j ii" i ii a ^sej 3jj< in Cjljlai. (_,"■»» JJbjj (jl /cJUJI ^l<* ' .».^«tl 







Sr-Lil ^j-»J (jLiSiJ 4l« iij <jl ((Jji^Juj Qj'iinijij)) J!La JulJ9 f-^J (_y5 (jL£ mJJJI La 

4jjL^ ^\ J j -r Ti jj? K-il<irt»f lil (j5L«j (_,!!! <4_ljiLJ a K A,» j <*-^-jj j^ «j1 ckn^ 

«Lj_5tjuaj LftJJJ Jj iljU>.j^o LfiLc ^1 a r ' ^ ■ I I--" Ju9 4^La-"i i nVI ^jl (JjJeJ .5 jU f 
2J.sb aJyjyJ ^ j i^ aj V 4jj_cLjtfl ,ji Jj-JtJ (j^lj - 5_iL>.l jlII tig t-+\\ (jic 3j vl ,^-,al 

Sj-aVI ( finCi ^yjJI <jjj\ Mill j<i£.j (jic 5Jj)rttU iliLlal jit. VI iliejl (_y3 Cj ■*■_, ■ ■■ 

-5 ( Jji^_,ij ^jf »jjQj| I i o I « j 1JL3. mjI ^It'^ . 4jtii»lj 3jL»-VI (j) ' *"■ .* jja 
3^jj_jJI LjIjJJI ^ylc 4jJoLa <U.sf j^Ijj ajulI MjjLJI ju.v^'tl ^c jJojJI ■ «j ■ --■ ■ 

» J <> J-£.lj iLJ,Lc Li!L»*j rdaJj '"j* jH 4_jJLjj^a-dJ ilai. j|ji£.lj *l *'« , j I" jl 
.S^Ljill j-$Iol Ju& iMjjj-f CjIoKij . JUaVI SJjjls iSjJiJ. (jIsjJI (_y3 4jiUlj^o 
(jr 2_iILui :4_lJL1JI Jo9j_AJI lj_aLu»? Ju3 ( J_A^ > _ 1 ij (_gjl mi "m a j! J j -»" (jVI ^)SL! 

^ L^jIjjjG Ij_u/I (jl L*^ h^ujjJI cjIj mi «l cloudy 3 ,u «IA 5I< At I a j_» 2J.>i 
(^ ^JSLuJLl 4j>JL«j3 i ^ijIIS^j I juj (ji «j>.jJLI jjjs (jSLI <(jj-9 <_,•'** S^ j' '^" '""' 
> *\ 1 * ^UJI ^ LS^>- ^a, inn, ^jhtll J*-jJI oili (j^ J^ • l5j>*^' 3^' y " 1 "'^^ 

SY • i ' j»L»JI ^ i±jjJL>Jl 4i»i5tJ 4jjI^ «JLa (_,]£. JaiII 
. JL«J IjjJjJ («J jrU_3.Lj (jil 4jLu iJjUlII q£. l f ljft>lj i^-jSLoULj tj^-Lml j , ,|1| ^jjO 

iL^-jJjjSJltlj «l«i! 4_*l„i V" ml ^ » o"-»J,l iSLo. -Jyl>J j-« *lj! <jy* SKAU j 

(_)j/L|^ (.yl^- 4jjJi5j i4j<jjUII 4j_ijJI ^yS jjjLjJI (_yl£. m^j ■"■■ • 1 1 ^j ,.; — II 3jJi^ jjLfl 
jjl 7tj>.jJLI (j^a Lui (_yi»J I J-Aj .«btja AJLaljJLa 3jj 1^1) jam ^-ijLjJI I jufc JjI-kjj 

Mjjj-Vl 3_J.IjlII 4j_JjlII j^jJI cj^Lj. ^yj ju)JLLi 3ji.iL2JI j^i*JI J>L> <LkI_»j 

JoLSJ jH I jinSf Ijl ma J ieTij ^jV iLLnJI ^jr 4 n->L>JI « I j" I j j" 1 ■ » J_«j (jjjJI 
. L^ia <LajljJI diljj duLuo VI (2^j jjja'itl 4j^j^ jcLu ^l r-l'iri i nj t f Sjij-C^UI 
3jL*LiLa (jrAj _ JJ»J-^ (J-J^MJLH J^ 1 *" *>i*"^' 3j.„L , ,.tl LliLcljjJI i_iLacf (_y5j 
IS-Jjjal (_ll_3e_uul (_>ijJ J-Jj^ ^J^-* - L>"i4>-" d^< (jr^' '^Lill Jj^>- 3j-*jJkl (<uaVI 
(j^ Lul tc^usI^JI (j^-3 _ 3jL>JI (j^a ^ j iS i i"ia , n"l el^>-l uo^uj Y * * ^ aLc (j^ L^ia 
aJLc. (_y^ 'LiJ^'LS-C. 3jj i ^-» ) CjIjI^JUI iliejl 3 j A X (J^jw 4jJ-r i j jCA'tl ^J 3_a-L>. 

.Climate contrarians!*) 
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sxoctlJ'iJIhJI 

SjI LLoj^Lj_lji 4j| jjljj i 'I Milt jLa irLUL j-aVI (jlt'n Lojucj .LdjSlAJI <iUj-^" 



(j n"i t i i j i " ~i L-uLa 1 <j«<n ^i$-*<J' jLojV! foJLc, i^jj.nt 'jl "■"■) Lai . djLil! SJjiis 

(jg ^ i ' i 'U ^y> frc-j-* jj>^ j i 'Q CjLi->-\-Lal\ jLiil ju>.I j^a iMIT Li3.jJjj£ilJ 
L» IjjiS ^^lll i«,JLjj^>. cxjjIj^i Jjj (_$j» 3jj^*j i^ljJ! 5 -»-ri in ^j .(jjjj^LiJLI 

:MjL9 i_u£ <flj-& l5>^ o^ LrAj^-" jb-^* - ^' ljW J-^Ljo 
(j>i (jJJj^ JjJ3 . SjLcLall _jj* Ljjfe j J«"lla iLajl-J _^aJLi« r-LU.1 
4 j ir-r jVl S^SAJ ^_y-ll a i'iII > ri in il I ijja j j i S *j->- O^ '(JA)^' 
(J^Li. ^1 i4Ju_u i_ill Jj-3j .j j i m t^-stjj jMf jj^a ojjj L>-jL>. 
(_Lu3j . 4jial.J «) in~- (jnjt'i I j ■ ■■■»'■ 3 SU;1 1 q'iI£ .^U,„jtl jj ,^..tl 
. «LjJtL*JI SjjjjJL ^ a"(j a Li£ iLaLc i^rU^Lj 
(^ lj-4^-1 C <J j L. -w (^I 3 ii j ri till Cj\j j ii'itl (jrU j-L-t.iCi.il jl 
(j-Aj i4_L*_j_jJa]| CjLLjL±oJI (j-UJ <LJtL»JI Sjlj^sJI "*L>-jJ ' L> ■ "j* ■* 
CjVjL>JLI » j o -v (jlsjILflj jj .3_,3_fllj 4 a g a (j-oxl i3_flj(^j«_« j-J-ii. 
Sj_a^._aJU i-Ujjj/L^Jl a-ji-LUI r jLoiJI j! o^' cr^ c: *Ti> : ^ Ct^" 
(j^ajj I J-»-? (jl (_^ liluii (_, ? i'C 1 i3_L*_LiIaJI 4j^jit"it,l (^Lso LJL>. 

.^islj^VI IJL^J 4iL2»JI ^ 
tj^-i - CjJLj>.j (jl _ 3Ja}L_*JI j^A La i^jJLJ V .2UI ... ,i i^jbj 

>l^«Jlj u .•»■ i ci II j tcUtl jLstj t>Vj 3jU«1l 3_t>.LiJLl oljjilll 

lJ-LUI ililj j « "t l Lg_j_3 Laj i^j-s^^\ J-alj-aJlj j j inLcVlj 
Cilj J«"n (Jjo jj*!^) j-J^I - S^aLc 2 A ■ ^ i _ ^^ (j^llj i3 ja-LilVI 
> rtjS Luul i_3^_«j V (jjejj . L^j 4jojjj_a jj ^* L,jJI Lo i<Ll!L*JI 

LLit j_a al_lj i.^i jinj ■3'i j^jdl oljLi ^_i cj|j_jiUL L 



i in 



J^Lj. Cr ^_aJ_aiS!jJI_a ^jL^aJLsVI j-j-JTJLj 1 ji'i'i <j? 'J^*' ■ ■■'■ V 

cjI j 4 «;,iaU jIjJU (>9 l^_i°i< tiJLufc (jV Liilji^j 1( »jLHI (j>^l 

Ji^ (_^lj i4^jJI <L>.j (_yl£. <klj|jjiJLl j-J^ CjLj'imiIIj (_j^ajL.^>JI 
. q3J^SjI J j i hS I (^Ltl 4ja ill VI (_^ 3^1 . .. « (jj^j 
(jSJ i4_J^ ^^j^aSLII jI^JIjvVI 5>£i Ul>^ ' J '^ ijg^^Mi'U (j^a ^ j *<,,*> (JjLaJijo 
(_yi£.J . (i^LajJI a_)u>.|^« (jifi 4Jla ji^l JjL>JI (jjfi 4_lu-o jjSj La i>jLc, (O^jVjLtja 
4jI JL-j-Sjj ^h« a ^j r , l~ djLt 4jSL<u (jj^l miU (((Jj^JlLjJ)) jj_3 iiiLIj (jji j^j ^*tl 




^^Icn : j^UoVI (^ Lp-LLo ISSLiia (j-iJ 4J| >1jIS SjLjaj Jjl^tJ <bl Jj .JLytjjluiVI 

,Jx«-iJI JLua-ojVI i^k-^N.' (JJ JJI *l«lt1l (jU 11 f K mi 'ill lj£J-o U i ii " n dJLlA jl <«C.j 

iA^jJ .(J^SSLluxo Ij i in I t(_j.i» '"ill j J inflitl (jl-JJ i4vaL»JI cAxjj n-ull j^jiLlII (_jJ*J.I y*J 

.«^j|jl y 'M^'i J»-l (>» (jj SXiVi a p^JI ,_ylt (j j n i 1 .3 j iiiUi ^uij ^jlc 

jjialjj jjj JJI i(jojL*Jl rLill *L*ic pfc»» « (jl ^3 3l_>Laja JSL<iu jua La Lai 

(jJ^Ju-J OjSLj-i 4Jj (j mi ) I j) <i 1 1 m (jl (jSL«j i4JLuIl>. lijjjej ^^jS^SLII jl^i>- VI (jl (_yl^ 
(JjjLulJI jJlxojj if iJlil^jJLsejJI <>Jui l JiLa (jl («i.j <^ic * ;"' illjS Mill (j^ I^H^ U^ 

(j\j 4jj}l_*JI (j| (JT l£. iJLiil J^i 1 1 ii ( _ 7 i£. i(jj-Laljj »j «i_>JLa < *■»■ ■^ H 3 j . iij^pl 

(j-« (j_jjj-SJI (j n" <i" (_^l tOl t-i.1 -xl.La . I j mi j *tj Vj jT n JUlj r-LiUj i^jIUj -sll 

3JaLcl 'LiJl^ (Jajlj i<u*_LiJaJI «(j_jjj£LJI 3jjj» ^a \*j>- 4 A ""^ l5>?^' <— a^LiJI 

(^LULl a! kill (j? (JjI ^II thermal inertia ^jlj -».ll L&jj— ua_2 u i«jj 4 jj.a} 

I Miijj . (_g_j_>JI <_a}L»JI i. ij^j (^ 4jjL>JI o lj_Lt."iU jujji tJajj ■ k^ * ' f'JT"" ".' 
(yuj 'o ' "j\pl 4 *m qjJI jLc. hj_jj_^£LII ju 1 nS"l (^Ij drv 4Ja}L*JI jj£. jj*l J> j S «"> 

(Jjlii" I 4Jji'> j 11 'jj^H J a < "i 1 nj .»ljLi!u JlijLs J-Aj 1SO2 CjJ j >_jSL1I ■> j.i.nSl (jrJ^ 
•^jj A-k VI jjJa^JI aljLJr'iiiil y^j'"' Jjj^Ja (j£. - Jj »' .^«tl 4^_j3jJ| CjIjLc. CjI t j il 
J 1 1, 11 SI (_yjlj «JliLi) "1 1 11 a (_^ol ii Vjl (_5jJjj . I (j t K (jJjLiJI CjIjI « ill JjI ii" (_yl^ 
(jl (jSLcJ (j^ljJUll OjjjSLII I j 111SI (jrjlj (_)IoLdiejl (j^LJ ijju>JI *l-taj| (jl\ U>d^-" 
(jjs ^JiSLII tilliAj .< iijnt-> (jir i,u.a (_>«-fl cl)ljL>.j ^^3 4 o it>l nit,L j_liLjJI lLUj ^n-tj 
4jj^>JI tLjJkVl diLjj^_>. (jl_i rjljJiJ (^illj - 4-^j| iii a 3j j i «^ j 4-ifiij) uill JjoI^jJI 

cosmic radiation ^j^l f I « m'VI ^l l-.^t ..Jl ^1 aerosol particles (aerosols) 

<(j uSUll (j»a 44^JLo jJlC JalxJV (^jjtjj Jil pJUJI (^ 5_^jjS (JlaLija (jl 4jv.jJ (^1 
_>SLx-> La jl hJjskj Lo iSjj-« (jjJ iCjIjjj-u (_^JL« (_ylc 4_u^JlII i—i-ualjju'l (jjs L»j;3 

•ch^jSJI jip^vi ^ ^i *ujv ^ ti^i diLuj . uiLp. 4i*i 

Jj j i ii (jJc. 1 1 ^^o j»Lc i fij i^) jLa 2b>^\l tl j ■■ ^Utl 4jIj_«j (3l*^y 1 1 j ^ j 

_jji- LSLj-jIJ Aj^JojJIj 4Jj-VmiII (jjs (jj i .11-3 ^t£.j Llui13 Lxj^jt 4jLa (J.n ■%. ((JliJ.1 

iti m^iIL aLc jj^o 'J'J'jj iSLaj 2JL>- V* * {ja jj&\ ^^Js >-< ;< iu Lxjo ' ^dj"^*j'^ ? 

, ,_Ji3 (jjs (J-T- i ii Ji3 (jLiJaj_3 IjJ-ul '"i"*«l I J ■ -Ai d Z U> ; I 1 cj9j_£ iSLvulJLI OJLA ^_w« 

c,+.t in" .Y- • * aLc (_^j .^yjijSJI jlj_"i,-».VI ^ylc 4_4j>UIj (jj^^-ji^ erStJI aJj 
L>-ll« (j^j^iJI (Ji^o ^pJI 3 nljo j'Cllj ixs-y^jJI l!jLIo.«JI i^jJiLo ^i ijjj^ijl 5jjj '.carbon cycli - i * 

.^^pll _ SjLUJI jM-lslj 4 -»■ i n'l'VI t Ll> ^ <LaljVn.iV .3j»JI jLjl'. '• 




AjoalJ'&sthJI 

4-jJjJ 4 jil in ij 4jjL£ i£j_«,Ji^. (_yi (j j j ajj-a (^ cba-ill Cj ULiia-L^I I j ' < ■ /« I j « 1 1 
jjo ^l^_».l iJlxSj-C. t 4 in iii aLui (jt^J .(*$jjl_L/i (j-ujj-aJI (j^ 1 -J S ' J - ?-* I fljif 
4-ii. < " i -»-, ."n La^a t4 j a i iijll r-UjJL 4 g j i i" jl U a I Ci-xj LajjJlj LjjLiaj^j 
■ oC^lu-i,->-jJj^j J I )) i.~i ii ii ->.! JLSj . 4j»jAJ 4 tjl I tjlj-usl Ci.li in <LojLc CjULuaj^ 
<U^L>. 4_*ala LAjI J mU ^C jJI lilij Oj^jl I a ij-». I « i tsi i4_ullaj^j 4iira (jr^J 

£ya Ljj_A rO^jl—J 36J 31 SKjli (jj^ flj (JAJ-ajL) (Jl— »■_) 4jj\_> SjJ L<3 I (|"j ' U3J 

(jljjjull (jl£ .■»! Ki. ^1 4_idliJI ^^ JJLjj Vj-La oJj-a- ^yll! <LjjL*JI iljlJL^aaiJI 
«■!.>»■' OjjJ iV* • T ale (_y^J .((jjJaj Vaj* fj-^ 4Jl :?-LlU ^jJu» =J-4 ^ mjijjl 
(ji UujjJ (Jjjo 4_l5ejjIj IjjJ Cj^-»£. t _ y jJl Sjjj-iJI j\ \~\ «al (J**\' WjJJ' ' ' "J j^ 

(j\ jijLJa (jtJjiVj rj-jua 1 1 ii '^ (J-Gjjj (J£-JJJ i^jUjI 4 1 j ill j-)jij I al -pljJJ 

. i _ ) IijLLJI » u mill ^jjo 4 i in 4-iLa CjI^jjo (^jj-u (j£j <«J *J-A (j^Jill 4_jj^>Lc 
4_j_lj*_*jI iLlnUII djj^aSLII (jjo «** ■ "' ■ ■ j j ■ -■ *" (jS«i_i (_£^_».| 2j^_ lo ^U 
Sti jti^ iSj_x>. VI Cjljjinn Jj^i* d< 4 J ^^^lll njLt^- VI (jjfl ^jj£ (^ 4"m a.Uj 
l_£ J-a jjjC j kill (jiaijj '(_)^ J ^~»- («Ji-C- i^l i-itj j Vj in L*S^ . 1 Tj *r <r-> (_>*uiJ . 2 
lj£-<aj J^-iLa ^yi-Lia <Nj -v lLILLa (j imI* 1 ^ ij^jiaSjl jl^-o^-Vl 4 j <J-» ti i 4JL«jl SjJs 
(jj^ljxi i4.« oItli L^-JJ J " i 1 1 JjCJ . 4_*JalJ3 5jj 1 1*, i r-LUI j j<1 (J'VJ < *-'i 1 ' ^*.'J^ 

I ; ;,<[i ijl^ji^-Vi 3_cjj l^j ^tj j^Ja ^jiJi ^i j aVi lLUj x^ iiijL>-Vl oju* 

Jill Ju»-V! e JLA (j-a I j j'i S (jLa j^aVI 4 5 j <i ~». (_y9j . tilt ju |»j^-»<J (jl » ^~-~ ■•'■ V 
(jSLl .(jisjal ^- l_iX 4 j « _i i li ti CjI^ j t~ill (ja i'i^> J'jJ'JJ (jl (j-^XJ Lj-ifcLlo 4_jj^_iil 
(jjjjlj <f Ij-J J^ Wj, 4 -^ (jjjJoii (jJ JJI illUjf u-^JJ O-' jj^^l uiSjil I Juk 

.4_5jL4ji (JjC \j$>~±a »Lc J^ (^ f*^-*-! t_-cjJ^Hil jL&jf j jlri'i I jli 43j_jljo (J_«Jlj^j 
.Sjj i/itl «ju3jj t,^*- ^jJILl!! «L_iJ^JilILi)> oL>u2l ljuk (_, a iii i (jl Laic c^jJcj L«JJ 
Lll r-j-iij^ . Jjii" i nl I ^^JS l .tj t \ nJu 4Jt JJUJ I jut ^altjl (jiiiSI ajj (j^Jj 
4_j^ajSL>JI 4 i j g II »1 i?-i <* t (jja lj i u j'ij Ij inf 4 ~ ii i^t itiJj j i . « i i » (((^^iiuj />J^» 
(j-aiaJI £Ui-)/l <,.l4 (_yfl 4J| ^f S**> ^LJ.1 ^jjili 4_ujJ.I «jL*lil fut}Al d_JjjJl 
1^1 (jl^-J •^ jL - : ^ 4_»-a J^Luill (j^aSLj L»j ^ * j ^ ^ 7-Llil j i i~i jl (jif. ^jjJI 
1 () •»■ (j" M (jyitl CjLmlj i nil (_yfl jjt"3l f-jj (j\£ \ o(j a 4JU I irijl (JjLjj ^a i(JL>" 

.(ts-^ill _ ^>1JI SjVj Jojj.j ^i ijSLy-at SJjjlo i Ijj^jj tPeoria (*) 
.Tntergovernmental Panel on Climate Change; IPCC. (**) 




aiiJt CjIj_uG ■ at ,", ", CI < .» . -->tl l ^ ja ^m -m. ~.\w j *al , U "", ... 4_jl 4 _aJ| <jjj S i", 1 1 

jjjs xjLjJI 3jl^_aJt oLxjj ^ (3>-ill (^1 jL»il <4JjJ3 Jj^- 1 - cr^ J-'^-fb 

I jl Ltjl i"n* I «JL*J1 jQiej (jl (jS «_) (_^J' iljLil-aJjVI <(<-l)ljl i ii a» (j_a j j iS JJlc 
^^A -^.1 4_c.jJLjja '*" j •»■ ^~>j "■ ■■■! » '^-j _9-Aj • jjyi-LUl j_l«_TiII 4-j>JI « a <_-ij_>_S 
r«-a^U j~j^^ 3 JL&I « < i 2 Sl»~t I i<ll* I jj'a L«j - (j^j^SLII i > j i hM (_yJlj CjLj^j-ijj^o 

i ,h* •>> j — '■ l£Uj j-Lljj .(jj-JJL! (j-a Idj-j- oo • juc (j^j^SUI j j iii ^1 ^-iLU 

ir'LiM »1 <i\c {y> j-££ aJjjl Jl3j i4-j-cl i inll ,Jjj3 4_c«jVl (^ JaLjjJI ^J jf i i nU 
j -» I -»■_' i(JU>. (_gl /ylcj (Jj * « * ' * ' J C cLj_ljJ| frl HI r j tlljLml j ml) £• I i i ft a 

(jru 5jIjj>JI i^-jj ^ djl^>Ll>.VI (jLa tY' L • j»UJI ^ ^j,!^. <ij| ^J ('c^yr 1 

( ,-A . -.1 j . „ tl » (jlt'ij I o j^ LaJlLst^j ljl_t>- ■j'" (Ji (Jj»4-i (jjJl) 4 fil" -*iXI CjIjI i ill, I 

(JL^jo ^ a i^-> J tv, ■ ■■ L^jLa .i jSLltLij i LgJLoJfcl (jSLu <^>-jJ (^1 4n n^-> (jj>' . » 
(jj Lo i_3j-*J V jl3 Lij? i^jlju t '* j " a n_g^>-f cjI iKjj .(_,< jil-»ll j^yi-LlII (^jljJiJI 

.4jjI^ (- iJL-7:,ll <U3l^ 3jj<r-»l tij^jelj joJ Lljl *1 LulILi Li^ 

f. I j (j 1 1 (^ LliJljI Jl«j (_, li "iS ) (jl (_gj ill (jo ^ tSjV .ill oJ_4 ^_u^J) j_«j 

I jj ^(jji <S\ (J^- 5 " 6' ^ u-^-*J ' <i&'°i "iii J J-^>J • *(j-i l5i lK-S (>C- f La-^*-^" 5 
^jAju dJLi^fl < JU> (_£l (_yi£.J Sji^a£. SjJL ^ Jl* j^h. ^^C j jm'l (jl ^>->ll (j-« 0^ 
^ylc (CjJb j_g JJI i»j,I mil jLljjvI (_,!£. I n, > r 1 ma 1 ji'v <ij (_pJI <Llj_uaJll JoLiiJI 

.(_P3jSU l5>^>" l-S^LiJI jrJJJ 4^1 Ull (J^.MI jtl (_>.li>ll ^l-t V" ml (jfO JoLjjVI 
CjLo^Lc (ji-^ lliiJJLl Ij-^J "l t\ (jJ (jrtj -».LLl.l (j^'v'v Ml "ill ^ t^« O (jl («-C-J Cr^-5 

(jjj (j-«j ^ ** j " "*- «4 i j ^Jul j_jjLJ» (jl /«-L«-i (j-a-i i(j-oj_ijJU (^J 4 i milLi 
<(jl*i jUj »(j^j^£Lll j>,j„ i.ii^l (^Ljj mLil jL*-J (jjs (JSL! Sjlj -r\\ j-x j - >■ 1 1 ^pi-^1' 

(jj^j ■ " LLl£j£ (jL^ i4_tt_|-ii3 3jj_l^j JlJjLao (j,-i!l 4*1 j'^jJI CjljLc. (j^o Lk^j-C a 

.The Goldilocks Planei ( * 




ft ./\^fl I 



&5UJI 



Jlta 4_L»je-j IjlAj . tiAJj j ■»■ i ji 4_j^la 4j>.jJ ^ * 4jjl v>- T^Lu *±^ 3Lj>- V LJl£La 

(jjiJ ^jjLjJI I jjb >flln«a (jLa n_^>.i 4_p.Li j^j .«jjJ,I i_<^jSLI (_jjj>JI i_aiL«JI 
i^-ijj **-i^i :^-»- VI ^jj^jSLJl LJjL>. iSj-A^' '-. '^j£ L^l ' "Sfr jJail -°jj^ 1. 1 j*>- 
Ln <dUI tjljlc- 4 Un'i (>o (^icf SjI^jsw CjLkjj ^bj| ^1 i iVKIJ a^/qjJt ^jjIj 
JjLiill t^! ciTj "'.'^ (j-u'^ll «L>.L>. '.'."" 3-4 I JUfcj .kjjJ.1 (J!L8 aLtrtll ij.il i a 4,1 «.*yj 
(^yjjkJJI j « Mitl a I CjuLjJ Jj-a : Jj^l aLSXI (^ 4jjjjjj| CjljLc. Cilj_i^p ^jt m) 

."ulilJ bjL. Vj "ulilj IjU. Lu£j£ Oj^ ^' cP! S; 1 ^ i^" 1 ^ Goldilocks 

. jbjjl j^fl ('.I h slj^JI <_,£ iLLxfljJI CjljLc. dlj_tS^j <jl Luaji «l*j (jjej 

U3-* - YA * tSjy ' " a ' <<* ' La jl>. (_,JJ <CLiLi ^j^j^SJI )j mSI i^vj ouj" . «« <~ilU> 

*-aj i(j^j>JI lillj j-Laa, i \A* * a\_*JI J-J-S 4Juji i_dJl SjJL i 1_jjj_2j Qa-AU (_y3 
( _ 7 3 jj^j^Sjl .V j i nS I (j-ilil <(j^>j| iJl)lj_i£^_~JI (JlilJj ■ « j ■ ■ -■>" I ' l7 lil»jl jjUlll 

i i_i in^i ^yjlii ^LiJl iSj-^i -oj jUI (_y3 U^)^ ^V* j- 5 ^ fj^l ,* I j* (j-^j ipLfljjVI 

. L^_flj_>.J CjLjUlII 4jj_*j JuC jl <(_5jj_fl^>-VI Jj_J3»JI *l J_-r " ml jj_c (j^jj^LJI 

uLi_Jll (^jLA iL»_iJl ^J ^jSU i^j-^Vl cjL»Ij V' <»Vlj 4_clj3JI ^jJjj 

Clil.jAa-<JI La) . 4j_j_2JI 4 "Jj'^jJI ililjLc. jj-u (jja Ljajl La-Aj tjjj'ljill -' J ' " Mj 
Jj_a _4_uaj^£aJL$JI j>j -»■ rilb ifljjjt>i CjIjjL»j^ ^Miol ^j (_gjjjj^ 4_iX.I imll 
(^^Jlj i Jjj j" tl (_y3 a J V" in* 4_i_j| J a J^ jlj-a o-*J ' ^^jj^Sj^i^JjialSllI 

4jjjis iTjIjLiJI ^yJJ 4J3Ll1sVLi _ jjjjVI 4 n iU jl A i"i ml ( _ r i£. J-a-«" L^j? Jl»-j 
^3 l^j'o rt)l ui»J \ju3j! 4^JjjIIj iOjjjSJI JiJJji^ (j-luIlJLlu J-JjO ,J^i.VI tLfljJI 

jj^jlj^ «JL>Ji i JjjJaJI ,_£JlU w I** 4jV (jl'v.aJ 4 j oi»Vl (j^a iJIiIjIjljJVI ajukj 
(_£ jJI 4 m ii ') JjulJLLi -I ■>> -ill (^ Sjlj^sJI ^MjoLi (jisjVl j»3-2u (j! 4 < j it-ill 
ijjJ 4 1 i~i^U j_Jjj>J| i_3^L«JI ^j ^«l ■-«" ^1 SjLjjjj .^na Mill (j^a 4_3lLiJI 4j ^ -»*■ i ■ 
j i -r" in «jufc 4-lC.I iii-^ll 4 *i j'^jJt CjljLc. (Jj-a (JliljLc. <*tlM » .'■! ^jLa i f Ij,.o_-kJ I 
(jiajJn ^- Win 4-jj V i ii (J-oJj . La "jj ■ •~. 1 4_~5UaJI (jjljJ 3^L«-"i ml (jrLc 7-Llil 

(^>SLI ioLIj Jijjjl^J 4_st^».jJLl 3>^l <>• s >JljJ_9 er- 4 '^jVl lJ>^*JI i_a>L»Jlj 

i . i-r i n I I f. I U») (jit "ij I a j '^ : I ir-)jl (_5j^a.j CjIj_l«j iJIijJl^- (Jj-x^jjj »lj i •>!! 
I jj <*j" in) i«J (_yjJI i_)Ljjj<jrl (j^aj-uajej Lai . JLllI Jj ; i n (^ylc 'r"4jj| lisLaJlj 

.chlorofuorocarbons; CFCs (*) 




cjLcL>ijjL£ di|j_L,«.*i}i ojl& (j^> < i (J«i «" (j I (J «i " *»■ U ji» nj*l ^j" •*■ LoLuj 

. ^ (iS t J La /*3-^J 
''*•■** (j7 1\jj>- Jjut^J «JL»JI j^a 4_tseJajjJI 3jl^>JI 4_»-jJ ' ~ - » *~ j I jjjj . -iLojl 

4 j-JLc. j^JJ 4 j i, .PL (>-j-ii^ tiili jjl^j V jJa <^ Wo j»Lc ju* 4jj_La 4_»-jj 

<L>-jJ <J ^3 <_jJljJl1JI i-^^Ljej) 4_dL»JI ojI^jkJI CjL>.jJ . U , „j ~ ^ (jjSLIj ijjj/UJI 

(^yic-l <_,]) 4 _ i. t L t . 1 l Sjlj^>JI <L>-jjL> <"i!i/-ij oJL4 jl^p^-VI ijvj^a i2ULJL>JI ^^ 

LlllUj If pit 4-X4J_iiIt OjljVIl) j l*l «"ij . Ojl ^.Vl <LLu> uiJVI (J}L>- Ljjbj-"-i.u-« 
Sj-ji-VI 4Jol2JI i'iIj'.. ..II jj| ("LjSLj^oI 4 ji i.mj 4*m A (_yj&J « «4j^»JI jl i*->jVI j 
eLij «CjLi^" i ii U LS J In jj^_iis CjjIS (jd^ '''" * 'i lO~^ llv" ' j'j * ' ""' ' *^ (2>j° 
d_ibjl_«JU Cllj-uaVl (jSU .(JJ-S (>» J-l£! (ja-J» ^J-C <i-r hi 1,1 oLo^LlII { Jis. 

TrUln (jr ic "-IjjJU Cjl h-W^ULl (jjO g.7l ~l fill (_$jJI _ (JJj-II I jufc Jjj q l~.l^l '"lj 

-j •>.' ll O- 3 ^-^- (j^ (jii mil <Jj>^ (3^ '~ J -*J (.^ill CjLu/LlJiJI (jJJ iflLiJol j^psj^M 
UjiJ- '""J ^^ i4jjLuaILsj 4jiaJlj 5^jJU>- ^jc 4^a, 1 -»~ ml, I tZj| jm"'l (jl |j_j£.JLj jj 

Troposphere j\h ni^pJI jj! ^j ^>j i,C\ ,JA\ 4-ic.l;Ui^VI jL*lVl oULu ^1 

pLijjl <_,*-»■ ,_)i3jVI ?r \n in ^j " i ii a (j_>a (_g^j>JI i_3^L«JI £yji « j->J I lLUJ (_jh 
aJlC (j_^J 4JL>JI oJLA (J-l-^J • \j J ' ^ l-^JjI^-a. f-^J^j aJ f iTj I^JLojij^ <LuLu 

jlj" ->-Vi S^SLa (Jj^>- dJ^s i'iILj (jJilj Luj njjJ^2_j L«-^ i^jLilll ^^a cjLiill 

i JL-- > JI Jii -ra (jJ-C 4 J-Q.U1I 4 in mjJLl 1 fl" 'i ^ f tiJJjJ ."j U^ 5 n j" ajjtj 

cl <^-> Ji'iiiiV <;Ij_j_>JI (jjo 4_j_lA iljje_jilj ( _ ? 5Lj^_«il ^^j-ill (_^ui>J,l)) J^ *. j 

4_cjjfl)) : LaLoj 4_ijfclj ijrt'v'v mi'II 4_mlj>. jjl ^J S^.j.cjsJ.I >~. i^il^. JlJjj -j-o^I 

jjl c^aLiblj itiilj 4_cj <i_>«,U cJLa - « I j ^ * liJLiiV "jj ■ -~ ■ A ^ ^ " ~- jl^ * -^Nt 

I jl «1l 3-»JI ol iiiU ^^ I jj ij ij «Ja_<jiJI .Ait* 2jlj^>JI oLa-jJ (2^J CjjLLjJIh 
.((pLujI (j-a ^t-iinll 3jl^>- 4^.j^ jjLi ^I'TiuiVI Ji^>-Vl (j^o JL>. (_5Lj Jia-y V 
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: jJLJp (_p3jVI 3jl^J». (j| <_,!& 3 - L -U^—^J <Uj? (j£, l*-|T jll J-J>J (jLS»S dJLiAj 

(ji^. ^*- ) (((^i^jSJI ^Lui^l Ojlj^' f>J*» *UI»JI 4 jgi.ij Lui 4^>JLUI ^sLLaJ! 

<jf l>a Luol fiVil jh£'\ i^Uiu^ i^j^U ^jlj-aJt Jjj^jJLa '. JLijljII mJJlII 
i> n <* > titrt't't a Jluo 4J| *I_«1*JI Jj-2j . SJsLiaJI l£Uj (Jjj I j j "i ^ ^_)^" i" I fll- -~j 
4jLiJL>. jljjl JJ3 jI tjH 4JaUaJI ^ jTu e- a (jL9 i(j-l^ mi ttl Q^-SJI (j^a Clljn iiiq-kJI 
.3jI^>JI CL>L».jJ i _^ Jai.^m pLajj^l «_a Lj_j^_2!j Jjjaljjj jjj^jI iS^i 
j|^L>.VI 4£.^j 4 jo ihl (j«-iVlj ^ nJaLL>.j|4^>- <UuoL>. /ijj .n^JjJSLa (j*^-)) Lol 
j^ joJLtll ( j Mjt t jJjLxll :(j<m Mill C i-vl ^J->- La d^yjl)) (JJJ*J,I 4->Lj£ j^ njjuk 

'"(Ihd^ i ntll Q^jijI 
CjIj_l£^3 ^j 4 j<i ftVI 4JJLjJIj 4_a_LflJaJ! CjIjjjljJI ajuk <jl 
4-l^l^JLo i^j^J! i_a>LiJI ^ [^jLi-JLIj o^i^l ut, j < .i <1 <_,jIj 

4 *! j'<m1I CjIjLc. i imCi (j^illj ij-j-j^J j-»-i<oVI Cilj J t"ltl ^)^» ■' 
(_^ 4_iJL_»-fl j-l^f l5>-*JI JOLtJI Cil«,-> Jj1\ u,* <mJj_J-V| 
(JL»^I tlJJl i I ii'^ l4 Ml n't CjjSjJI (_y3j . (J.u.1 mi t 1 3j!j^>- f_yu\ j*i -»■! 
<(^_a->JI i_3^L«JI j^ >l V ml lj 4j^jVI (j-a _>i^ (!>**■ (jr'! J "■ ,'H 
j^JJ 4 1 1 r-» I j)J I 4 j rn<i Mill 4^LLaJI 4 j«S (jjj 4 A^ Au Sjjj^ij (Ji3 La^a 
ioa-*J j! ^A* • »L«JI j_ua ij^LuaJI j_ul_lll Lol .j^^jVI -- U . „ 

4_flLLaJI d^a tih-° J "' " J^ < - J 'j ^ j ■»•'■ L4jj_a 3jLj jL^a 

<_»; mi j-4> tdJj (jl^ Lojjj .^jVl ^-t ^J 4jLolj)JI 4 j mio mi^I 

■ (jj; m i ti l (jj-SJI J>L>- (J^J^I <^-' <j '"" lSJJI J.>"«U jIjJL>.VI 
i-3^_»j V ljL>-1 (jl a£.j (_yl£. ( l^^p-l (_p3jVI 3jlj^>- (~n n'jl JlSj 
(jrlJJ . V j»l t,.i j mJI (_yA j mi 1 1 1 JLtil Cxil£ (jl Lo SjiSJjO Ajj . ~> 

7T U III 3j1j_>- CjL>.jJ . t-> , ,.j ~. a «JlJjl 1 )W ' J ^ A^ • (j^\ ttl 

J_3j . 4jj_j — o 4_ >-jj * , "I ^yJI • , V (j\j ral>J (J J tftj (^jVI 
j»l£. Juu «j i ^ \l ' j ^ ) - (jryibJI (jru i^ru*-j)_« ^ till j iiJL>. 
CjL>.jj . U i .ijl^i (j? j^l>I^ ^"WOj ^i- (jryiUJI o^a .^VO 

Aj ■ ■■ ^ ^-*j 1 {j- 4 » i in (*pJ • ^ A^.^1^ 2> j)a_t^kj /wc^die-il JL3 3jl \->J1 

.planetary radiation imbalance (*) 




igdJIaJI uujajJI ^Jj (oij Up jo 

\ l \AV ^Lol_«JI (>Lj '-■« "«j J-r mil ijjLUI ^ 3jlj_^»- >lj-cl 
4JLl (jJj-cuJtJI (jj-ill (j» CjI j'm « mill 1 t n f ajjjjI JL3j i ) \^Vj 
I ■*' J ' ' * ' lj j «" (jt .j mi f f-J^J-II di>^' -*-'-' *_)'.>-*■ Aj rt 1 1 1 ^>-iii 

^. j , UM JjLjiJL! (j«i iV» *-2j (JjJIjLa 4_Cj tuJI a Jukj aj*_^>JI 

4i mil (j-jj—tLa J^Lj- SjjLj l^lJLS L_$jt AC.J (_7ic. 1( jjl _i "i II 
lOj J-^Vl 4"l 1 nil l_aVI j^ii JM->- dtJUXJ (<J UjJJ 4(jJ>ji-Vl 

.Sjj^LlI 41jjJ1 jj^flJI (jj <^A j^fl 4 nlr <">'tl£ L$j| J^JJ.1 (j-oj 
SjIjI < _ |r j_£j£[JI jlj" ->-VI SjioLia fr1j^>-l J^\ 1 t^J? jjfc 4-CJ_iJ1 *J^-I La-J-^3 

»Lc ^ » i>ij li^'j i?Lj-»jSLJI (^ LaI^>.| pj_u3jJ,Li L^J 4Ja>Lc. V i±jL*jV Jj^j 

4_njjJaJL — ' •'-* -ill (^J SjjLc (j nS « " 1 11 Ci_iLS t_,jJ1 o n a "'H 5j1_ 



isLj riU-Li ^^i*. ^yjf J-aJ .4j_i3jJI (_y3 4_p*L>._)JI ^IjJVl 1 <j t m* j^^I L^. 



LllljjSi_p ifl£.Luai 4jjiLaII SjJLI r«Sj 4jljL>. (—Ijiloll ^Tiill jIjloa <_lLut>J 4lii->ii« 

■ 3 ' ^* ^ ~JJ ' "V j ■ -> j " ^ (ji^^- 1 J-*J 'C^J-* 1 '' '- a ^-*J' ty3 <l)_>i/^' ' ■! '"^1 d J l-' 
4_C.JOj ^^oj,,!^ ^Jl 4_^wj ^^lii LalJS (jSLl *J 4J? jtS ill 0_3>U! ;>9_3 .LiLIi j^a 
iSjj^jJI jjjjjlill ^Jbj-iJI »1 "imiII Jj . — A< o^jLlt LajjJ •4-jjI Lklj t^d* jl_p^>-VI 

: l-rjTiri (jL^ ^jj/L^Vl Oj 1 ^11") (jl (jic iaJaLjiLa 4jj| LdLi^a '>J-^ J^^ ^4-J" 

.(^jSjSLII j1_p3.VI ibl jl>.J fj& j£.Luj ><iJI JLtai (jl ^3 

JlSj .(Lulj) f 1 .^ Attj (jl^^jIaJI iiiL*jV 4-iSL^oVI i-Ljj^ill SjbVI ^ j j a" i a 

^iaiJI jjjij-ilj ,J-i Lo j 'ic t y \AA >l til (_y3 oj g Mill («JI_c ^1 (jjjtJLk (j lUil 
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EJ ^ IjU LoJuutj . Lr ££l\ j\jjja-^i\ ^yfl (J|j mi.j.II ^ni-^JI jjj , 

jy> ! t _ > Iol iiV iVI ^yJI 4 ■>"" <jjlj^>Jl (jl (jiaj jPnill (jL£ i4jL_<j ^^fl r-Lli! JJJ>J 
jj^a ^ji I -»-"ll LkjIjLCI Ju»-V ( _ t xji_ujJI f-j_uajj,l ' " ■ ■ ^ ■ -» -^ ((tiljjjjjj)) 5ije_fl (jt 
(«J . JuJl>- (_g J j.L-w j ■-"» j^J (_kJjLi <j| Cj Vl «;"-»-lj j^pajVI i_A_ji *- i jL> J jJoLitja 
4iiH-i a 5jj) r^-ii diuLcu^>JI )j)iijlri (jja !_Jjljt (j-° J^»I_J 4JVj :lLL1Jli ^jj-ojLfc » '" %j 
5_^>-i aIiIV". nlj 4J3jJI 4Jl!L> 3 Ji'^Uj 7T^L*J jjjVi'n aLJS Jlc^ i7-LiJLI JL=tja y^ 
j|^i>-VI 4£.^j jjb 4jUtJ? 4" *T°i I JiJSj .f-jj^jJJ 4jjiIjjJ Vl A<tl 4_JLc ^pjjia*) 

(^ l(jJj ill «M (j^—oll Pi J m"| mi (_ya ("ili ^JJ (j,!-!! l(jJ^ rn *tl jjj—SJ) (^ aL*JI 
,j-a 4-L>J 4_w .-.jlU Lajii. . ) ^AA |»l_»JI ^J . IjJ-A-a Sjj_jJt ^1 I jlj ; ... 

^ iJLc. d^.jju» I '. ;<<ij 4jfj i« J< nlL ^Vl i!jjl3bj» (^^j^jSUI jl^jj-VI <jj JLJs 

. jl^l>-VI I jjfc (jfl IjjJ <_ lt , lj (^gj MM II (Jl li-V . t l ^f J^2J (jl «4Jj!<Jl 

i_3^L». Jjtjo Jljj V J mi ill (_yl£. Ajill 3* * *" '"* <Jl '" « ol-^ iiilli £-*J 

(ya (jrjjJjjJI frlj j -^.tl j«jkf jjL£ i ^ ^0 a,L»JI j-^>-ljt ^j . »LJ.tJI <>u jlj.i A 

j^c (yLjJI j- _ i jSt l ( _ 7 -»_j_t_ijJI «jk^jj_aj jj-o »1 j "nVI i f I nij jjit r-Llil (J I -fc-o 
itiLllI ^LULI jii'y 3 ji«U djjjjjl 4.u»j£jJI 4n^tl» (_jLa*J (^jSJ! jljJo-VI 

j(JLa -sLtj>JI (jic f- j "oj »j lj<<^>lj IjJl^ Ujjj . (IPCC) «5ji T~iU /<t«SLI 



.(_gj^>JI i_3^L»JI j_ylc 4jj_Ju-iJI J_iLu3^l i"il ^ i^i (_ylc i_3j_«JlJJ eLaj^io ' ^.^."Cl 

\jjjl a2^ hj_oj^UI jj.,,i<? (^Ij Jla iliJsjJt cjIjLc. ,ja c.j^JI ,^1 i^Li'iJLij 

(CjLb^jn CjI Alinll sLjjkl JiLa 4_LC.Llx^aJ1 4_jjLiajSUI j!jj,l ^J_jIj • ;"'" L-^aJ^ 

i4-Lclii^ll ciljlo «H Sjg'i-t. 4jjjlii jjI^J ^yA iIjLjj3j>JI ojufcj . sulfate aerosols 

.»! iriiill ^yJ] (_j im Mill 4juil (jnSf (Jj^Jo (j^ 4jl-«.U 4 m j 1 1 Jy^-p (_yi^ (J.a-«Jj 
4_ujjjiL>. T^jLaj ki^xjLu/ (^j» 4 ^ ,„l jlcLco {«-><-> SjLii isl >j->JI i^illal xojI 
CjIjLc. ^jjo 4^>JLLII 4JjJ*_uJI ijji JSJ ,_y3.LUI ^_uLiII (ftJjij 4jjLse_o ^ '~"i& ■■■! 
4Jj!i< a gjj n-<) ^jSLsj 2 4-»j"i yj Ci 1 1 «ojjj iCjLoIuJI ^j^a TuLiJI Jbjjlllj 4oj£jJI 
I (j r\ at (j^ill (^j-A LAJl>.j 4jj mi ill 4Ja^LjVl (jl (_j-*j :«4j«j i iln» ' **j ;" * ' (jl u>jfcLk 
4j^JaiJI ^jLiill tfjuk CiJL^ .4jjIj_»JI CjIjj i'llj CjIjIjljJ^I (jja JtJJJLl I Juk r-LjJl 

.Lawrence Livermore National Laboratory (*) 




l^aJbJI l-ujsjJI (jJJiCkSu Ij^jJ 

■ijii «1I J^Li- (Jjtillj clJJi_3. 4J! ili^ •» mil <"■-»■ i'r->ji La «_« Zj j iS* 4^wjju 4_3SljJLo 
4 m A (^ »t «i 1*11 jLj£ ^If *jLliII ijjuk ^JiJL-u l _^&j-C (jl A.« ij .4j i>»LU dJLiill 

Ajfc^J^Jjj (jr»l-^ JuSj . ^Lfli^JI A^JpjJ U& jlj <l"< lilVI A^JLjj^JJ Julj «J iIPCC Jl 

^1 jj_ij 4J.1VI uru SjjIjlU ji ^1 <m"\ j»UJI ^ jjLuaJlj .^ISJI ^ajjJSrilt 
*-ua>J (^jJI l£11 j ^jl .(((^LoJI j-LUI ^yS 4_jJLc <_3j_»_l!l (^-*J |_Jj_iij j_uG ->jK>-a 

Jjl <j\£ i-uXI «j— xil i ii » ^,1 C (jL£ *J (j-«J i4_j|_ii] £j-3~ t-flSj a (^JB £>i ua_flljJI 

. 4_JuJI cliljiiiiM J^Li- jQ-gJI <!■>■ it (j-a lj j "iS (J -a **•"'_' 
4 * ■ •* ' dJiS l^Jj^ (*^"J Lr^- '^L*_uJI jJjjijLa ^yu-a-LTv CjI iijUl O.M JuiJ 

^1 i \ SAA ^ L*JI (^JJ j^h (^Ul ,( >,»Jt J IS U^ 4_uJ^ >^ j?) 4_^L; i n,„l 
<J£ ^ 4 *j _<_JI jLuajV dpLaj A^LcVI JjLmj ^jJ j j (j mi (<u>u ^1 <Jb>^«3 
n-dJi (ft^j cr^-J •l5j_9-^*-^' JaSjJI <LcLLuaJ Lajufc i <>ijl 7r i <<->] 4-iSL5j ijK-o 

4_2j^_3 <L_l3 (JjLxi i Y * * * aLjlII (^ ^„>-l ^jj-a I^J^-JJJ {j i ii'tLft j. > inl j_2.a 
x jo -<- (Jjl-eTu ^fl'fej jJJaxial .(jlsjVI jl_pj>-V JJ^JLl <_ « j i«JI 4J I ma Ijjjc-a 
i ^AO • j»L«J! j_La (_^3jVI r-LLa (^ (iSjjJjs ijTj ^" '"•li** (jr^l 4 all ->JL I (_LsIjjJI 
*c3Lllt lil^aXllI (_p-ja) 4_L»_uiaJI S^JjJU |_£ijjijl (j^j 3 J J " *' ' ' ty^ (jJ-~3*' O^J^^ 

iliLtiJl Jla) anthropgenic jm.ill JLls! ^ 4j>JLj]| tdJj <jruj ,((2jjS1jJI jjjj 

liljj^ l^o^sjo-J l((_gjj) At- a I JaSjJi aI, I V~i ml j^jjO ^jLllI (j^j^SJl Jj i nS I (^Ij 
JlJSj .3jlj^>J1 4J.JJ ^yfl L^JLa JSJ 4 j il in^lj 4_uLatjVI Cjtj_uLl!l cJijusj (_jlc 
iS^jJJ.1 (_£j_aJI j-+£< (_j-4 SajljJil! 4 "Jj'ajJI LliljLc. (ji jj_aj» 4JT ul\ \j ir-il-^ 
jSj .((4_lusHI 4JLiL2JI \j S « 1 1 JMJ' Luajjuai.j i4j3Lua a_L)Ltj] SjS ?uj (_jjJI 

4j_j-ajJ! ciiljLiJ .r-Lill SjJoLLa ^ .i_al_£ a I a" a>l 3^j <«J ^t LiAjI Ijl^^*^ 

4_j_LfljJI CjIjUlj ^-LiJ.! ^pG» ^jLfl <icjbj_jj_2j (j-Sj -U>i>^' *■* J 1 11 SI (_j-ilj ^-j-^- 
S^jaJLI ^t^ojl »jii>] 4-iJ3L-l^jI 4-a-LnU Lu^-2j al m a ^oj^SJI JLiu_uSl (^Lj j-^Z- 

(jLa i,_g^_>.t cjLaJSljj k( Y* • • j ^AO • (>L«LtJ! (>u 5j_J_aJI J}L>- ^-ij^jj.! 

( _ 7 Jb (~< m_i! L jG.Vijl\ »JjjJI iJlilia 4 j i>»LjJI cljljl _ii ntt jj_a «L»oLiJI t2iljl « 11VI 
ol j a Lfljj a r ^jill jjVI (J_j_j5_3e_fl :4 "1 1 qlj— a i.i-r j (_$jJI J j -wjpl ?( _ ?J iJI 
Iji^al Juij I* jo -v (_,-* :4_Li_«jJ.I 4^aLa-aJlJ ijjJo-JI A ' ; !•*" ' ' jLS_iV!j U '^J "^ 

irLiJLI j-ji3 ^a 4jj nijll jjj (jl ^J (j^ojLa (3i>^ o^^ jSj • L-*jj' J 4 | ^-a-d-* 

. ejlSjJ (jS aj V i4JqI n. ; 




AtoaUoJllhll 

(JJJJI glalill <jj» 4_ualjjJLl SSojyJ! till) jjk LaJl Jjlol! SLcJla jj^Vl <j? ^1^. 
«L»-jj]| JJfcJ • I ~ t~ .". i*v djejjj f-Ldjj V\ (_yfl j i~ ■ ■■" ■ ■■ 3jIjj>JI CjL»-jj (jl (jaJajLj 
(«ja}U 2_«jLl!1 f HI j-J-ii 4_ujJ.I d-JajJI 4_j_«aSL»JI o_1_lj}JI» cJLjsLJ ,_£JJI 
pLaJvl (jic, JoJaLsiJ <Lflj^iaj aj _i . n ii " t iCjIj 1 1 n (JJi-a ^If. i(IPCC) «3, > tt'iU 
jLj£ £yi Lgjjj <r-tr ^y9 i«jJaj aJijjjj'l (jj <±ii-fc. i^L^jj/ (jJSj (oJ (_£ jJI j-a^l ijjj^jill 
L_ua_)lj (Jj i(_ ;r i.LjJ,l j_j_i_jJLi 4_2_j_3_3- (jjjjsjj jjjjkJl .L^S a (jji_J (j>" -vLjjl 

J g— » a (jj« ijjJJJLijJ jjl — *i "ijj (J i a jLUJLj (jj) 1 ' " *J (j^-*-" (j-U^ojl <U 

(_ 7 _L«j 4jjjjal,l jC^jVjlji-a (jLb »(jL>- (_gl (_yi^J .MIT M -w^Jji\"' I ^j n" i ii^-iIil-L^La 

jjj_ajj| J-J-C. -iJ3j • 5^jL-* *>L-2j 4j (jl-S < IjJ^Jij 3— Cj o ->ill j ' ■ -»* 1 a, I if 4JI 

. 4.a-i ii La. Sjjj^j r-LULI SjjoLia JoJjjjj (Jjj Y* * ^ aLJI JjIjI (^ jjL-aJI 

l( j^L*jji (j^l"i"inil (_7-I| IPCC Jl 3*Mfl1 tiJliJI (_, «ij.<<i~tt ^j^S-JI (JLdjj jl3J 

(jl frUIxIl (jJc.1 iVjl .yj-frioll LgjLuaJ ^ ajJsLJI «Ll»1il!I lJjSLJJI *-£&>■ Ujjaj 
j»!j-cV1 (£Ji-a j^ii. Jk>-MJ>l jljJL»-VI iJ J2 Oj i j*S -'jj ■ -" r<a<j ml)) j in jtl jLjLfll 
4 jlr J^ajl L** ijii^ gjj i n i JLjful 3 -r gill oJufe CjAS .«4 j i^LLI ^ '" « "xll 
jjS! (jLCa ^^jLJI 7^1" mi ii z I Lai ' *"**j * * •* q"< ^* J^ JjjLuJI j^j ■*"■" ( _ T a r l .'-^^- vl 

jjjj l-Jj «i~inil I j} JLjLflVI «jufc (jl (jjo Cjj JL>. IPCC Jl 4 nnS (jl tiJJ j i I^jjGj 3^fl 
jJLJS I «i m ij .j j i\t (jylc-l d)Uj " in a (_yjj jlj 1 ->-VI J-ij^J ' -^ a iJajl— lis (jjj 
^J 3j-^>-lj 4^.jJL) ^yJLjJI (j>-flJI J>L>- J g'ir»,ll jl^ " -»-VI (JjI mil ^J; n "ill 

4_j mill 6J & Qja J j, I -vtl ^j^ ii ill j jf ' S'g '.4_l£| i>>! 4jj * a CjL>-jJ T , 

.^JllJI (j>2JI (JJL-a (jJ^. ^jjla CjLvjJ ,A ^jJI 4^-jJ ^ , L ^J 4_j^jJt3lII 

djl (j^a itiilj (_y^ (3^' (j^«.' i<\aji > Ij ijl ua_j_5VI ^1 ale <_;,£< il J— J9j 

4_j_iA tLa_Lc. (_Li^ (j^ ("i«i V ■>" i ill (jill 4-ul i^-i ~«.^?l CjLi_12aJI ^i.i->iJ (jlSLaVLi 
Laila j| i J^ISLILj Ajiaj^. Ju£. _ i^jJ.1 I jufc jl (jJI (_>iaxjJI jLuif J^J . IPCC Jl 
3jl^v (jf IPCC Jl an it. Jj2j» 4j ^jVl JL»JI JLai.L ,4j j»L2JI (j^i>*il JJJ 
(JjI-t "ilLia : ^1 1 1 'n a j j" «j JL3 ^-al ^Jfc - «JCjL»-jJ ~\ (J J t.a-) «_ajj "i i n (_p3ji| 
(jjo VI a"-»-l 4-)^l $A (J^l jl iJl)L>.jj T ajj^ LcLiujI (jl ^J ^.j i*ii_i (_yjl i^»-wV1 
(jLa ijLxjjC.il (_yfl CjI ij iii *r"ll a_)_ * /'-'^J I if (_ 7 jjvj . iIjLs-jJ "I ojJJ3 f-Lajjl 
(jjs :tiLlj (jji «jJ3j! (JjSLj (jl (j^-aJ V (oJL_»JI (_,J3 rLUI «lc jljj aA? aJLtuj 
. 4-Jj-r i ii jj£? iaJLc JJtJ Lli »J3JU LlILo^. I (jl I JL>- (Ja"t>«.U 




i_)Lstjjij| Juu (_yJ->- '(j-ifijSHI jIjJlxVLj 4_al a'uhLj TJ->-g JL9 4 r n »ii (_)ij-i TTJJ-^- 
j_ t j9 4 j in j*jjJ I '**'' _ ■ -* "*■ ■"■ *l (jj> l^j'iS (jLfl <4-jJjJul jj^p oJutLt-a (j_a ISj^-jsI 
(jj_ miL_,„». II 4j| rtl-w £yj JijJulJI JLi JlJSj '.JSS SjXaJLj <-i li -T "l ml 4jjbl 
(jj I n SI » 4_S^_ui jjjLJJJ « JUJ-4j|j _jj» (_p-« iVl li'm OLSj_ii dLi-oJJ 1 lf->J I in ""j) 
4_5t_1^3 I i"t"l f I (jil «.>Q 4_»-jJ (jJI L>. jLui (^jSLI 3j_u,_Sj ^'i 1 5~i*l I (_£JJI «(_J_lJJ_a 

.(jj^jjjVl ^."-i^tl oAi,>'°,\ JL3 IPCC Jl 4 m ft J^-C (j! (3 J ViU ^Vl CjIJ j'~ 

1 I J li 1* Ij^lZ. (jj I « J (jjJJI (J^jILjJI (jj jlnljJSjj _1 I llj l(j^AjJ*_*J.I (jjjjl Mijllj 

^yis ijji^j < AU liU I jla j 1 11 lijj .4_^j^a^l ^j£ agendas JajlII z-*\j-> o^-v 

4j£j^oV| 4j«iUtl Cjl!LgJI jjSI (jjfcj lAjltlt <LyjjJl!l 4j-qjjKV| {Jji <Y* • \ jjLo 
(jjjj ."5/ al "JL^ L° *^ <_r^J^-" jIjjj»-VI J_j^- (jlill (1)-^ Ol ^* JO 5 -" U^ 'IjLp^l 

(■jiSSLcU-iU (J*-»t ) I j'lJJ !*-< r (^ CK .l^> <Ljl Mil MlVI 4 \ _ _tl (jl uj-£j j_jJ_>JI 

(_)A*j-L! Jol 1 -*■ VI (j_« \j _ j t" IjJLS iij 111 L»*«J .(jjjjjj JijI mi "ijj (Jl>» (JjJjLJI 
:iljj£j '-'_"»■ iIPCC Jl 4jj-A »_a i~i*i<i"l "icjj^jjJLl (jl i(_y"a_L>VI Cijjll (Ji-I J 
4_3t_uU^ ,_p9jSU _£$-»JI <-3>LiJI ^ 4' j'^JlJI CjIjLc. («£!j-"2 
jtU mtl *l_j_^JI 3jlj_^> f-Lljjl 1 1 j 1 11 j L«_a i4j^_ui_jJI 4 t-i mi'i^U 

i4JLjJi_>JI u& i3jlj^>JI tiiL>.jj ,jj .cjIUjxiH 4jtUhJI 3jIj^«JIj 

->j *i < II (Jl^io CJi->-jJ (j^-II CjIj j « "1 II (jl tcjv^JII (JjoJ ijlAjjj 
tduj i*iijll 4 U mi )^U 4,-r j*i ) I j 1 1*» » ^ ^yjj i"«*i,l-». Jk*3 4 jiXULl 3i.IjJ«II 
Julj iTjIj J»*iH «J-4 jjj Ij "1 « a by^- O' ■*'* ."""I ,» J In *m 11 1 V LLiSJj 
jljJLv'i'l ,ji j^ <_dJ j (_y.it aj : u t j iUII (jjl j 111 I mKt'tl L_L*a_f 
(jj» 14J i.^l .->t I ^jjbjJI -> i-"" (_^j~ ■ -■ » p-LSjjIj (jLoual (j£. r^it-iil 
.(jj^A*Jlj jl>.IjJI (j^i-ll J^Li- lj> a** 1 nj (jl L*_J fc^^rUI 
4J.1 VI 4— hj > -I a ^yis 4-jLaLi i(-><ii jlj <> *i 1 n*_f I » j t-i**< 1 nj (jij-j ijj>fl -*-»j («-I 

4_jS1j >j oVI 4jjI mm hi VI 4^_^ll C^JlV*mmI <jf -"j^*-^ cr^-*-'' j'>^ > '^-l SjoUII 
4_l<j^L->V| ^jj *i*i Jljuj .3jjl^J.Ij 4.,,-r i^il^JI 4_iill ujui _)!<_« r-LiJLI *\j 1 >J 
ljJU»_a Sj 1 -VII "ILjioIl "LjSLi^jaVl SjIjVI Cjju=>^_»j iajJjlLI 4 _ -j *"*t 4 _;Ujll 
4-cl t K-i i i_i -w (^ i.~i mi jl L^jT Cj\ Ai 7-LULI j j i"i (jl mi) 144-a j-a] (Jt *"> '!•»"> '*->! 
ujj (j£. (_i_ii£ULi 4jL^JJI (^ (_>i^j aLjs iS,.*--- ,«a,II (j-« j_JiSL!l ■ t-> - -jj . 4^UaJI 




j jiiSM A j iUj 4 j -*-_i"ilj^i-m| £>£, 2jl_±£. 3-*J i T • ' Y j_)Ijj_3 \ £ (_^ ^jj_l£ ^1^ 
JLa .(JjloJLi Jl>JI (Jj«jta (jJ-C- oJSLmiU jti-L; 4JLi (_y»-_$J ^cj**-! <,7» <i n ■ .-» ^^i-Lii! 
CjIjLc. «LaUlS (J-J-L2J1J 4 li i"i i 4 j ■y j'llj "i r n\_j» L£Lj^_a1 ~j I* ■ ■■ 4-Lii-JI ,jj (_jl^J 
JjWi mlj .«4joLaJt j Mutl Cilji.ntl i^Ji^a j^Jfi. 4jU! ^ >A 4 , , „..) 4JLl^jJ1 
OLil« ill Jujjl £y> (_r"y cJd^* 3 " ^ stJ ^-Ij'jJl 'j *"■ ■ ■■ SjLJjL>til 4jlii- (jLi Ji£t2 

. «3jljpl i'11'i (jn'Cr |«j il^L5jI _ l^ilf j^jjs jj» L»£ _ dil j£j i4jj^jJI tiiljLc. 

j_t£ 4i!JLi 3jJJ^>- i-L^jjI^^P-iJ ^yk. ^j U M 4K tiLJj (j! I Ju l^yJjVl 51a«l]« 
4_j£_jiaJ 4iaiJl iJLuLS :4x.Ju>. J^a^s^jaVI jlS ,4 Sj* -.tl (^j .jjjj£ 4 j-y j'ljJLmj 

liJlJ (^ .(jj Milt 4 Sji > i nil aulII m iii t| CjI i ii i i<j-aj LX*.UJ fl 1 "?*** (J^ L>* ^ I "* f ^ 

ijls liili (jl »*■ ^(_yiL«JI 7-Llil j j t *i t jjj 3-^x 1 o^ '"cA-^j^^ c^Ai!" '^Lia a'l^jJI 

j o"i mi " i ii A i4^>.j^jj| ^j^» ' *ljj (( jL"i t t,LS (J^jlII i j j * * 4 ^i U » ", 1 <UaLjtjO .l^y_/j» 

liiUI" Jif cJISjs jjjin ^jU JiLa 4/mtl oLcUaII Lol» . -iLjj^l ijja ol5L«-tJVI 

■ Kiiijilllj Ait m"iU ol^Milt ( i->JI Juc 4jJj1 cllaijl ■*■ 1 ■ ■■? i S'a , I ^".j i -«■ ^^ 
L_)ji-uiVl I Jl£j jjaVI pLx^> J_ia il^j^jla (jjJJJ <— ijl^ 3-4>J K((jA jjSLa lJjjx Lot 

(^ I ^1 <• I j j it") LnJaLcLiB . ' «i_<jSLLt tiJj_jjj_u 3 « -wlj-ja» 4l,^_ a ^ya 

^ S-al j fit! J^sl^j (j^? ^Lo-la-l iJj-fll Llil LaLoj JJ-JJ i4_al_«JI oL*Lj>oVI 
^jij_J 4jaLLaJI 4 \n~>~ 4l< ii"i La I j-&> .4_j_il>JI 4jj^JI <>I_)-aJ jjjJLj-^-a i4 -y ^i 
(^ryaVl (jrlj ^L^VLj i(_gjJwVl rtUiVl p tS< a <j? ^ < i; mtl j_A oJJjj i^lj ujjj 
«ja LaL*j 4_uj.LajJ_iJ _>f£- 3jj i^it i"<lf.Laj Ji^ i(jl_i£. ^^^ 5 J t ~i t, I rQjs^U j»L«JI 
4^Ll^J 4 < i?i < iii-»itl Liljl ■y* i nl ^jk 4_u-L>^JI 4J3lLaJI <LuiLlui jjl d J J LijjJoLLa 
(J»-*jI ■* J J ^ ■" 4jI : L>.j i'/bj J-SI 4jLoi^j| (J^SLj (jl ^SLaJkl j-a (jjijj ilPCC Jl 

..a-iS^aVi so^ni ouv^i ^i (***^lujli^ 

tlrJJialjJLl j-a JJJutJI SjLsJujiI (j£J i4Jljt CjL»K L^jlSj oU Ktl aju* jJlu 
( _," t -a > J JLljtlLS (J-CJiJI aj (j ii a «_a UaiJI j-A La ijjjj "•(_?-& iS"^i 4 r nl j i n (^£, 
^3j US I j| 1 o r jj^JLuij i^JiunJu CjJlju ^^xSjSjI jl_^L>.2(l jjl (jj'; \' (j-^ u^".' 



.Pew Center on Global Climate Change (*) 

.The New York Review of Books (**) 

.Business as usual (***) 




(jjjjjj jjLiljj j jt <»j L«£ i till j ^yJI iaLi>^Li_9 S^LSJI ajALaJ! <-j>»JI jju 

(jVI Jj^' I Jl ate . JJjW oljiS J\^io *ub j_Jij ^ ^Uil Jlo JLia njj>*- ' J 
jjuiJt (j.nq"ilj (ji 1 , ( 'X_< i S2_Lla l1iL».jJj 3jIj_>JI Jlj^j j ■*■ ■ 1 1 (Jl » a | cuJL£ j) 
(jf^>. (<J^Sj " i ii ji j^p \j j i " _jl 'L^ji.11" j^yi (_>jjL2j! »1" i^i 'I (Ja^o (jLuijI <jj^ 

.mJjL^J! i^> pit ^yj^JLlI j^JI a All *jjJlj Lujj^jJISi i_sLL>JI >— ij »>ij no) 

(^ l£L)I ^ it) IjjbJ 4 4_to_jJ y ^ (J_L. t -<u ^ *»■ ill CjLj " . ii a «_iujj (ji «J3j) .j i 

jl^»1 i-iijjJ jjL^ tjj^ . c^ ~ mi Jjj fjl—<S/ (^i Jj -r ".II JjjlL*. (jJJ 4j.L> 

oJlA Cj^Jo .«sl*_a ,J>aL*jj mJJJI (j-uadll jl i ilh.mii J c<~»"l t4jl-»-l mil ■ " i I j I * « 1 1 
mJj-ijISLjjLS r<J-<jij (j^-l '4-jla^a Sjij^s. (j-o d£-j-ljl ( _ 7 jJI iSjJlLII 4-^sl ii^i nil 
j 1 jm\ i'i^VI Ijufc (j a iXj i V * * Y »L«JI i rt i f> " i a ^yS «^jj£j_u)) «LLta ^^S j .". i 
(J^>-j (Jj-sj Jj^ajjl^ <J£jU I jUjtnVi I o i nj 2LLaL^ 4-a- ftifi (_yl^- <l>Jtl Cjjj^j 
(_yjij a <j I .> *y jl 4j a_nsL>JI i_)Lae.i,uJt <jeJoLi ^^ SjuialJ (j^a (JIoj Jl o r i 
(«J i(JL^- <_£l (^i^-J • LjJ>-^ "U^' I o g"^? fl f J^S i(^l.inji^^))j «i"i u i ii ^jL_-o^?I - 
jJ_jj j ^ i j'vl l < nbjJ.La iMjj-xjLSLj^lSlII ^-ujjJI (Jj->- f Jj—a f-^^-Lu U}\-L& tjlLi 
t—oLsej (jl^joj (jl Jlxjljoi (jL*-j(3 '^J cW '"-^-^O— "-° 4j$^ jj-* ^—^' . d" ' "' 

jjUJj (ji <jSL4J ( nf\\ (jU"1 4j^3 jlSLsi CjM5 (_ylc wjjlajj j j «itl mJj-uLSjjLSLJI 
mJj_3.(j 4_jjLajJ CjIj_jjG UjLLa Ciffi' '" ^' (jr* L*Vjl '.r-lxl,! j. (i < "o aJL«JI 
^ J C<J mJJJI j.t JI 7r In iii !_gj~i i ii a pLijjLa iJjl^JLj '. ^-Lill jj Vli ^j U *" 5j il. ,. 
tiJLlAj . 5j a ,, a " a (^Jol_j-<ii (_jjl (^yj^ij j »^H lV 1 '^^^ (Jj ~cj J^ <_ajjJIJ.I J>-^ 
jl^ ~i--vVI L^J (^.aL; lZjIj_jJu mj! £a i ?]j<"i II 4_iJI_JI 4_i_aJfcVl ^Jk 4_uL!i S^S* 
(jis^^- (_,i (JjaL«^ cilla-jlij Cii^ j^Jl liLa <mJj->.I SjLjijj : Llij^Ia (_yJ3 mjS^S" 
jj-a 3^_i_>.VI »^C Atl ^JJ jl miJj '. I J i ii J i j q VjJLJLs. n_j "' ' *^ aLu ((j^jjjl c I . 




AxoaJLTfcilhJI 

iijj/LlII *\ k< < (j( jtj>.^il jj^-3 ^j—plSLjjlSLJI ajjjJJ 4_i_ifcl£Li!l ri>!l J^t-»- 

^yJJ 4jIj_jjLj (Jo^aJ (_," ">- jM-UI j J«".' 1^ J i S tj) i"'^_i <jJ ilSo^j-ol (j^ Luaj i *-> -»■ j 
. I ji ...* j^aVI jl nf 1 j^yfl (jjL? n"i < nj JuiS t JLi, I if (j'l-t-j . («-^jLi 4.ur 
4-i£ JUa>! i_2j_*j V (j" 1 - 9 - Lr 1 *-^ •^ < »' !F '^*» ■" 5Jl in a (,"i in jl *'' J '*» iLiilj »_4J 

j-aVl IjJLi-L ijSJ (j^SLj Lo uj-*^ * L^lxJLa 4<J JLL»JI j\jZ>.%1 (JjJ3jJI j^jtlll 

: LaLu <LlILu> >-l«^ IPCC Jl 4j_ufc Lot . LsLu 4.) Jl*. S j j i rl I 

»;;;< Jl*. r-LUI ^ 4_«_S$JlI,l olj-J i-Tjb 4 nU ~il,l jLLi-VI 
JL*J 4j^_mi ill CjL*_4JL»J,I aCJU ^^J-JI 4 j iXjal ptVill (j_a JUJulII 
»J3jj (ji«jj . 4 j" 1 ^ 4j^L»JI CjIj j ,«-"1b j-jLojj irLUl! 4_uLul> 
laLxll fl^jljj ijj*_jJI ^j)"i i n ft (_y3j iCjIUj^U (jb^>- ^y^ Cjl^pLllI 

4_j_>- Ljjjj iel_9_$JI 2jj^>- j^ 1 "3j|j CjLJi «,t,lj (jjj^SDI CjIjjJ j 

i^-LcljjJl Cj oisljVl 4-p.bJlj -U" J'.'j Sjt.uUJI 4-o.jJj^jVI fitVitl 

»^2jj| JjLu (jill ilLti Lg-ji L»J i4_ulj_ij>Jtj 4jjLaxJI pl^J 2(1 «Lij 

iIjIj j i 'ill j? jj-uu idJjj .4j; .t. j.tt L p 3 lj_^»V) ^ JjL»J! jjJlj 

<jf ^J 4_sLtisl it\1X\ j j «"l 4j| t-"i mL^ rfdo-Ltl 9 j-ft ^,3 4jjL>JI 

.4j^ mijII tfLflj (^ jjJjjji < j mi j 1 1 (ji£. rl inll SjuLLJtl ol^uCJI 

(j! 4£l_iol (_yic jjr>juajjj>. IjjUJ 5j.t"U a>i jJI ^^S r-Lii.1 (^>£. (jrdjJjjJ.1 jLi£ 

.((Mi uj LjL*jJ» 4j^ mi ill aUaj ^^ ^jJjjjj tiilj 

S4j^Lij_uil tjijj^l ill (jj^ ia"t,l jJjLxj L>-^ui jsji JL3 JJl»JLI ^t-Ldlll I J-AJ 

S^-LUI >j-ilu uo-^J V liLJa <4_tjLss_ji cjlj_ub (jJLu* cijL£ I jj 4JI jjJj^jJb 

dilj_«JlLfl lULflJ J-^' (*JLjJ 4jjSLa U JLj|^_i!l (j_a Jb. V « , 1 1 ^yJI QJ^ j <"ij («-*_J 
J>L>. SJjyJo Llilj, ~i n I 3j.« >,~i-a Jlij j^jJIj i^JLa-JJI i .Uinll ^ 4_j^.^UI 
4j| ilia (jLijJ (iijjejj .j»L»JI (JljJo (J I «*i i ii^-l 4^JLi« 4SJLui yjirt'i i n itllojl 

. >Lc (Js jjji ilfiS'^ j 4 i^iiT 3j_«J J«i «~ ti^L^ (_yjJI 4jj j i j i nil (^jljJLl ^^ > jlyU 

L*^ <dJJj ,jj9 jj^^lj <5jL-r"itlj L gjsc- i l\ ij^JAi SjjLuai^VI Julj-aJb j£a 
jlaLHI ^ la3J ^iSVl t tLiII Jj_^aaj (jJLiil! cr^" Jl2l ^ 'O-L^l tiiUjl JjL*j 
LsjjJ Jj 4<Ll3JLil1 j_ulj^ 4 _ y lc (3^-S duL£ < _ y !iJI Jlj^aVl j-i^yJ r-LUI 4J>1~ tJ.1 




l_cJlaJI i-uj&JI ^Jl fa&j U? jo 

.^jlj^.ViK . ,.l , ,, j( jjj/L-ujIS <J 3 Li^-i j-&\ ^j..Su» (_gjijj jL3a . j^^uLjJI 3Ll>. jLLi] 
I juk (J^j-SJj .^j^cjI^oJJ j-5£l <_l*-sj lW 3 ' < - J LJl i^j-uIj- <jJ| '(Jtlll Jj j i ii ( _ T lt 

jljJl>.VI <LC3^ (jl i-JLoJo-l J_aL>0 . JL»JI «U_J_iLaJ _ OJLAc l^J I^JjIm mil 

< fiin'in fjJS ^i-lSLpi. ^-Ll».l (_£JJI faxSI <-iU!> (j^a) 2jL>. iliL>.j^ Iflta 1 ii-vj ji 
jl U inVI J^jU a 03, i« a jjji 4_u^c. L^LaJI jl ((jjj-uull (j^j-SJl (Jj» CjI jijt null 



(jj'v" 111 4 *; j'qjL-II cjIjLc. s^Lij <jLi (2^ia^U*iH ^jJjLaJUl j^a JJJa J->L*j 

(^^j r «<>j iS -kJLI (jisjVI 4j< < -v)) Lai .(^isjVI <_ylc- »1 j tII 3 J. j ii a I «U^ 
l^gjjri->. ifl JijJ3aJI JUjjj lIiI^jjIiJ »Ljj(j^ll Jj^lj^a L^jLjjijI 4j-rij j^C 4lC^a3c-a 
Lyic I J * a J " (_KV-*iS -aJLA j b»*'l 4_^>.j Lgj^-i^sLLa (jja ^Jjr V"i jaii t<LiSjj-4 jl 

:4j^>.Vlj illuVl j>i ajjLUI Sml-*.!! o jjfc e*jpj)?l 
i^jVl ^^lc 3l_jjtU 4 j m./>>H oLLiUI ^ (jjjj^LII j j . ,&\ (^Llfl <V :^ 

4luil « .ill ^£jj-^a j_yjkj - CjIjLjJJIj . j^JjSLII (j-lt 4_i,j j a (jisj VI ^^ic. 3l_i_>JI_3 
,jSUj V . Lgjl j SLjJtl! (j^j^SLJI J j i ii g| ^yjlj ^jlc J a " »"t _ Lu^aSJ 2-jjI JuJI 
. la iii «Ltl QaS (jja ^jSI LijLa (j^aj^SJI ,li i nS I (_,->!-> jLjj^lI 
(jaJ^SJl J J i iiM (jjj^ j^J-^ '4_2_l2_>JI (^ iLflixLo JIJjjiJI (jJiJl (j^J "(J"" 

J-Lai j_iSjj 4-aj Ja^-J (j^? "i iij 4 i n ii i (Jlj »nlLa '. Lajj Oj-jJLI ( _ r i«JLLj :r- 
5Lj_3tJJ Lai i IjLiIa **ljij I i J *3 ^> j"it3 7v±jLiaj ijjj^SLII ■> j i n^l (^LA! t-JSjj-t-* 

4\* nil liJLui ...(jisj^l 7-LLa ^yS 4_ujLg Ol^-JJLJ iijjj_*_i I . j . n " II jl I (j m ,ii 

( j J a T-LLlI (j^ 4.la~*>m <J1jIj_ul1J| jIjlS-oj iC ij^jjj .4-JI a"->.Li ^j I «" 4 i\{ja 4_iaLl 
.jjgl jl ' ^ "'-■> II (^l (j^J^SLII J_i i XT (_yJlJ CjUgTiumi fLaJjl 
(j_jjj£j| ij'-Nl (_yJu Cjuuu-iI (JL) 4-L)l_3JI j t^itl 4g->.j I ii-w (jajjjj Jjk :^_pj 

SjjisjVI (j,ic- SLisei! SjLjAa (_gjj^s-Vl Jia^jJI JjLh*"' (j^ 4_>JJLjJI 
a_Lj>-LjJ (jja Jlj^j (j_aJ^LII J j i n^l (_j-ilj (^a (_yl^VI djj^>JI Cj^jjgjJlJLa t<ju :t 
L^lS Laj 4_i1lJI .tijl .Utl i rtl'^1, Lglajliaj itfLjll L^al iVn »l 4 Ac laj itliljL-JI 

. tl^JI lijjjjj iCjLjJJlM ( _yOASj K^lliJsVlj lSjJ|_^iIlj ll_3LiL>Jlj iSjI^^jJ 

.The Greening Earth Socieu I • 




ALoaLI'&SlbJI 

3l_jj fjlc L4L9 J£ (_£$j3tj ^pilj iAjIjjiJI <ti]L±ll CjI JLjSjjJI oJlA CjJSJLus I jl 
.(Jlrt"->.^U I m 1 11 <L"lx~li»JI (j-9 J^-*? Lri^J^^ jl^-^"* - "^^ U- 3 ! '4j-al»J! 4 "n~t-s.ll (j^a 

(jjj-ijj cl flUl! JJ j 1 "^ ijjJLc (jl (J4-5- w ^' a S(jVI Jl ii"|-»-VI |J_U V IjjSlt 

£J;>" (jl ,jji jjjj- t.i («-$-3 i4_i_iL*jl CjIj__uLj (J^j L»jj JjJ-JI t>^*J u 1 -^ 
I 3 ■ ■■ ■■" CjIj-jjLjJ! u"i ■*■ "i g'lll) ^1 i^LuoVLjj . Lijl 1 11" fl (j_jSL) jjJ CjIj-uLjJI 
JL3 4±*J Jj^ 4_uL»ejl JJljj ,_pJI (JL-U1 Jj-J-"< C7^ ' L^J j^-SVl pi j 111 «^M) 

jLLiil (jLa .lsUj (jJJ 3_aL<^yLij .jl^JL^-VI Jjui_* jlj Ijl 5 j jl,„ ^ j >,->' 

f^jJLaJlj ^Jl 11 Mill) (jg jti'll JL»-I J^J JjJtj" (jl (J^Uj (jlSLa J£ ^ 4_p.Li].l 
3 ; •»■ I ■ ■■ t l_a"i 111VI Joj- (j^a Sjj^Jill jdjJLa^l (^3 l^ia jlj< • (jjl > • Jjuii4-> 
I- j . , ^ I I j ■ '^jj »" «j (jjaj i<lL»LS 4 j r I j j (^ioLLaj 4 j -^-jj^S-jj 4 ohil lj u 
(_p3j t" i ii 4 j->^aJjSL)VI 4_«jajzl ^j'-~*_< (jLfl tiiil jJ 4jt_ujj . "iJSaJLo jjr j S-Ul.Lv 
SIj j ■-■ ».J^ilII 1 j -^ i > V (_ylt! 4-i*JI fl^JVI (jis^SJj JL3j i^ i ii^'i 1 1 J I jj it l"U 

(5^_iiu 4_jljoL>- L^jjUs i hjjjl (j-3 rUIl ^ j «"i (j£. 4 ^L m n" 4_uljj Cj^j 

JajJJ 4 i.i^alj" a 4j%JLa 7cj>-jVI (J-C ajiijiii r-lxll j j <" (jl i4-lJI Uij^-jJi I jl-*. il 
lii) j (jl jSJJ.1 (Jjs . J)Lo^j>JI /«_uilj^ (j i ii tb~3j frl" inll (Jj'tj JU3 i-m-v t4-JI «i iiill 
(jj~_'vLiJl Jj Vi" i nl .1 ii °i i(JL>. (_jl (jrl^J • i_>"J-i-y-*J I w ""' ^ ■- -> iiim hi (jLS 
^^lll < LjJJjl i— ij i-v- (^IsLijO <_ji£,l_j IjLaia (jj^i -*-^ <^U J J-£^ (j' (j^ Ijjj •> *i 
Jj t") (jl (_ 3 H>- (jSLoJ.1 (jjaj Jj i(J;U^LivJ,l lJlIjj IjljJlSi LuLa Ijl^C-t (Jr- , ' J, ^ -^ 
JiLc T .' """j (jua_Jlj Lu I i i ii I (_1J (j^jj^JI (j-ul i nl i rt*^-! JL-2-S . frlj ■> in ^jjj 

4-J1 «i Mill ISj^aa 4jLmi a Jjl ->o Jj^sjj alaj . Lj-Sj^sI Jl n nil <u_il^l!l JLajJI 

(jl (ft^J (jt^- ' (^J) a <J I 4j>.j (j^-C- 4-4jl Mifl Cil>l* i'luil (^1 (jj j^Jj^at «l ftlr tfl^>-l 
ixaollaVI iZjI^jfifoJI (jla .Itiriljl^ (jjij J-3 J£-? iljjJI ^ (_$jLuajlaVI ^jjtiil 
\jbj-£j-a i . ,..~<i\ ^yjjl <(jijj;j^Ll? (j^-bj La! .4_jjL<jjl_« 3jij_uaj T3— «-<jT (J^SLj JL£ 
(jnVl*'^ t jl -r ill ^J-C- 4_iaLj/l i.i; mi Lol^L>-l f^^JLLsJI rUl j ^ii'1 j_jj j^j_a) 

: LgJjJij 5.1t"U CjLjV^JI 4j (_p3jjCij (_g JJI -ij )g"1l 

(jj . jLjlj^m i_sLij>Jlj fljuljail CjLjI ir-n ii1l (j-a Mi 4>.l^j <j3tj 

(jjo Lk^_j-c.j i2>i 1*1 j-5l& 2) 1 ii mlj_«Jlj < 4J j Ii 1 1 2jL>Jl oLjvjJll 

9 LflJjl (_£jjxui . Lc^j-ui jiil ^ ■'-■'"■ " <4_luiL5J1 <Ui-uJll tijj!_4jJI 
Js, 1 uLj>£aJj lajj^i (j^ clj^-f jl^AI (jJJ >*-JI jJa^ ^^lu^a 




i— oJIjlII <_ujsoJI (gJJ (oJSj I+^jjs 

(^^jJ! CjLcl_a^>JI .a J (j j i n SjuljJlJU 1 n in\j-tl\ S„) im -jLjJjl (jl cA»- 
2<j.t a 4_^.|^j j_3j . I ; " u oV ^1^1 ■■■II .t^-^t I JjJo w If ^jiu-JU 
j Till 7r\rini ^j" im a f LflJjl (jl i] idLiXI (_yi IjLs- 1 i^tii'i djjjjj_jj 
(jr fl S^jrwjJ,! CjLJl^jJIj <LoLLl 4jj-sr i^iil ■ "'! S .U II eLv^La (jjs Jj_^j 
Cjjij (jiJI i(_,lii mil (jjLgJLa (j^a Lh^ '*>^ 0' ^*^ '^jX>" U^" 
i(JL>Jl 4_*_j_jUjj .(_£^>-l 2^jj tfLiAl ej—a-xj JLfl i ( _ :r jusjl ,Oj (jr^- 
■il.t < "i ml l _ 7 lc LiS I jl <jj_«^M i»,XA jii < t jljO LJuSiJI I < i.'v 1 j i ii 
■ I J ...Cf j j_«,"n 3jj3aJiil Cjl^_ul_ill (jja I j j 'i ^ (jSJ .(^.a-lll «_3jJ 

ijjj jj i^i aj iEverglad cji'n jtl Jii_« Lia LsUaJ JuLij Lsjlj£.j 

Jl«j <«J iCjLv<i,. " cj v .tl (j^it j (j£j ••• 1 Jbi <Uiajjjj I i in" <ij (jla i JU^IjI 
CjIj_jjL1II <MI"n jj) « i"ill (jSaJ.1 (j-« 7r j m\ jl i<b^_Uj 5Jl 111 a oJJt 

J^^-i II jl— $-2 (*-ij -»- .LSLuVI <._ 1 1 1' J° u*\ .Us « J . ^ tu (j^| 

. jl<j in'tVI (^ ^ ' «(_$JL«jjjJI JuaJ>JI» JL>.| 3-Lo (JjLiU ( flni->'i"j 
(jjs Jjlj-i!l (j ^n j (_yi>- £-9>JJ (j' (j^f cSj-^' («JL«JI *lj^>-l jj 'r i t\ (jl a£j cr^-i 
(j"n«J i^JJI - jjliiill («JLtJI «•!>»- 1 fitri «« (jl LsLaj jcualjjl {y& JJuJ 4JL3 irLiM _>-ii> 
■ jj iv 1 ^j iii^I (_pLij jj ■ *■* "" ■ ■■ - L^ia i_i_>_3Ju jl «Lulj" 1 nVI j^jlaUJLl iJs 4U-» so^..' 

(2>a jl j-JLa JiiL«_tJL «_>j ml) lL^j^J,! ^jji^^Li-LJLa : 1 alU till j ^ (jl J-Sjll ^.a 

i^jSo^a^l gjjhi 4j < _,..n.ii~jLa jIjlLo jjjj 4jUI ^^S JL>-Ij l<* Jj^J V 4Li3JlII iljl jL. 
. Li_jil J ( _ 3 jji'j (jjs j ji\ i _p^l <L>.jJli 7-Lii.l ^jij (j^» LSI J i^-iL*J (jf ?lj>-^JII (jjs t ^>SJ j 
=l!ll^J Li-o-uj LiiLui (J^c j_J JJl ^yJjjJI i ( l i ill »l <alr ^ j iS j-Aj '(jj '"Ulj Cjjjjj L«i 
^_uG jl_jiJ (_^oj in -sJI <L>-J (_ylf. (^iflJI ibj " « j q iS.I -r" 1,1 <«-oMJ 4_«jLlJI IPC( J 1 
(jl i nf-irj [_j-"Lj ■ U-w_\lj j_^ iLujiI ,jjs lj_2i jjS^I (jlj^s-Vlj Ll3j^3| ^^s jIjJo-V' 
tp (j" f lj_)-l ixjLiJI iZjIjLjJl^jJI «_a jijljjljl (jit SjjS J^VI *A 4_pjLlII (JjJlII i— ii) « i . 
.SLjjtil <jjjiL»ji2fl CjLaLc jJI (jjs uk^jCj iA^4Lbo Jjl jji ■ 
^j " i ii a : 4jL_jjI (jS^iJ 4 C i j ill i^Si ij^^l (^ylc JljvIj ^jjLj r-Uil j_jJljJ (jLS JlS^ 
(jlj .j im ill (JLtfll i j 1 1 lit Lu>> mJajj VflJp i")IUj-»itl tfLw (jl OjLjJI (j-ai .^t_i n 

^tjjt-lll (j-OJ .<Lc^jjiJ j (jirtM 4j_l_ll>jl jL^Jil jjjj \j JlS (jl (_yl»3 LLAJ^iSI LlIj 

jJL>Jj .^U.1 j_uLU 3Jb juu (Pll i5jiUflll jLLUI ^ til! jj jjjIj jjSI ujjlscj ^. 



nisi 







£jAalJ6J(hJI 

La j-*£\ t>u <j$^2 O' P^JpHi ^J jW»nll 4"tU ill (_y^ rLUl _^j-*j (jl» jjji IPCC Jl 4 *ijfl> 
^ya^tn-r \\ (jj^ilull (JJ-2JI ^l-JLjj J J '*"' I « ijj . (_>i3j2l (jyic 4 rilriia i_£l (_^ iS.lrji n 
(jlc <bj *j a ^L^-J-5 (jJl J-^J jlj "i ->->Ll 4_c.j-j ->J-»-J ^-31 (^JLn-iUl < lUiill 
. jIU/iVl JjU a CjV Jjus 4j£ Cj.il.ijl (_5jJI i" A^ll (_y^ i ( _ > isjVI (jji 2 « mi LI CjL>-Ljuo 
3 j 1 UiiU 3jj^_>JI 4 .i_jii (_y3 4^*_tislj jlj "1 -vl 4_cjj iiil_L<4 i^jj^jjl <_ it-iiill (_ r i-3 

i_JaJLll I ,n.n \ . ,.4jJ_tL>Jl «Lj^-Je loJI 1— 9a_3jJI ^^^ (JjfcjL_a (j|jL_3_3 x-a i4_ujJL>J1 

i4_jjLj_ij CjIj-jjIj CjjJ_»- jJ2jjjj irUil j— 1« "it 4JjLk 4^*jjb (_y3j_«^a (^Jl nill 

f-Lajju (JLsjjJI iy!s j' j i--«iVI ■ ^ "j 2 Jjjj .«4£,^_ 1 _ u j mJ_^jS Si n! .^*«1j l4-L>-j]aSjlj 

iiU~ »t m~,,i\j) ^jJU-miH t_JaiJI <_,& Aj,I jl-%11 ^jLLiil t_,li"f (jl jl «>*JI CiL^lui-a 
lLUj (j! jjk 3 rtj "i->- j n'vU (3il!l .'Uj -xll ^ Jji-i!L) ^jU'i ( Ju^iu^c. (jicl ifc^l^l! 
(j^ « a j " ■ - I JJ ((jisjVI 3j-3 -l^J-JJ (jJj) i ■»■ 1 1 i_Ja2Jl (_y^ JLlUJI (j^i aJjL^tl i*j|j o^ll 
. I ■Siji ^y* LkjL^j-aJV (Jln'i-^VI Sjjti 4JL»JI (^ ^iejjl 7r Urn m^j'i 1 u a 
jj'i'vi 4j_a-Al j!i£\ 4 "ij„2-»- ^1 4_3LusVLi tl g,»jl-».H jLgj-aJVI I Jlj* ^-ljIj (jl 
jjtjJI »l«" ^gj" 1 11 a (j( (_yi»J iL^jjIjL*. £-dJjJ LaJuc. Jj.a " '"«! t-— ■_; ^— 1 1 (j| ^^jfc 
cfJI i fr 1 Y ^ * * aL»JI (J^LtJ Ij'm jVmi "V ' J \ ' <jiJ La 4ln"i'i (^l f-flJjJ (jl (j^Laj 
(jjuj (_p-ja (jjj-ji (JJl-o (_y5 (jjj i,"i" *>■ a IjjLS frlj_ui i^j ui j 1 1 (j-« 3j-i iS i^fla (i i«-< 
(_p->s 4_UoljJI JjjJI (jy^ (jj i'i j «J jl i(j»uVl oj-ifc uJI_j_ajJ (_, a 1 n" j (jjL-j^aj^oj 
.4_jJ,LjlII Cjlia_i_>Jkl (_y^ ( ^ij <rrt-> 9-LajjV (jJ-9> 4_iisj_»_ja i,i^iijj!vLiIjj LJjjJlil 

"i-». 2L>oLfl jj\ 1 n-^ ^jJj tiJJj (jl (jSL«j jL*-iJI fLijjl 6^ >* ^^ i>° >^^"j 

4_jLjaL>. f\j i> 1. 1 ftp JL£j .ctl^Lija 5jj_uaj j_st_jJI jtlajji ugj~ 1 n a f-Lajjl (_>^3 

jlS La-Luk jl^Vl j\ ■*■ . T 1 (jf ^yJI <3 j al«.tl 11 j M.'jj)) ajL^o (^3 <3_uU.Vl (J-*jjj 

lJlusIjjlII Sjuij r'lj-aJll (J-»3 3jLjj ug.aj"i in 1 ''■j -v . ( _ T J.LiI,l jj i~\\ 4_5e t ljj (joS>3 

. l ( j'iUI^JJ cjUI i^i^intl jljJ^j SjLjj Aola-LjJI cjLcl^aJI *>L| (jJJ 



j j t"n (jJjj-oJI al n"/h^Li ^yiiJI (<JL«JI ^J-Sj ^^J L>.L>JI j-lSl 111 111 dJLxJk 

j-jlL cjL>.Lia lIijju*. (Jl <i".-w| jj*j ij_«VL 4Jajj»JLl llIj^LiUI i«aj (_ylc- trLUI 

CjI v-jJu c!l)dJLj>. »l )-t -fcj I ja_uajj i4_u3L>- 4— o^u^jj . L^J j j 1 "1 U (j^L^j V^ 3ji_i_u 
4_^lj__«Jlj i(_i_Lolj_«JI Jl i^,i.jc uiJI jlj^ J' "^LLiJ >«ll (j'jJ J Cr^ iSj—! ^ 




J!lo i4_uLj_Ljill 4_lj.Ll1,I cj 1^ j i " II aJ-^J Lgj j j i" 1 1 (jSL«j 2 (_y^!l 4 j •» • jJ j j j 1 1 

<_,£ 4jJ_lL>JI jj .^ «tl jjjs Ijj'i's (j! (^jic 4.1.1^1 _ys JUJuJI LljwjJj j -* . 1 I *LJlc 

tji>JL£ o^fj t'IIj -*'lj ^ -»-t|l (jl jJljj i 5- . j-*- ;<Lial.s ol^la I ^"llAej jJa ^^^LU 
4jLa-~ ml lijjjLj- ^Jl tj.,0. jtl JLi_3? (^c £jLl!I jljJi^>.VI ^jJj (jt (jSIaj 

^jSi Jaj-jJ.1 (jljJ-J 4_ajfci iai iJLHI Jj i 1 11 (_y-lc- i^SLfl .4jl3jJLo j-j-C 3jJJ_ii 
. t j ■ ■ ■■'' (Jj'nU Lg-i-Liua 4_u^J«JI 4_^3jj!JI UJjjl 7r i <ii (_^JIj t(_,U illnVI i t-i . n j 

lli, />> jLi^jL Sjlj-^Jl cjLjkjj *-LA3jI 1- 11 1 11 "j (jl 1 J.i. 7 i. > ., l I (jjs (jl »l a UI I u mi ^ 1 

HjoiikJI ^ 4*1 -w| n a O^X " ^.1 4j£: ^li) jJs La-a .kJSLJI ^Ij-gJl/j j mi Hi. 

4 'j »" 4 U Si j|j" -*-VI jLLxj . i S a :4_l13L^ i_3jL>J,i ,1 mi I ^i] I Ju* ^j «"i_i 
tl j i n<r jJ-«1j ol^jJu iIijJLj*. __JJ lJJiJj (<u (j-aj t(j^M Cr^ 3 " 4-!j)^*_a Jljj V 
I ju* jJ— JJ J-J9 .(_)ij_»i! 4_^j^La j jf Lcjj jl 4_gjj_£ 4_l_u ^yJt (_p3jil Jj-><-> 
Ciij'ul CjVjLt^a (_$l (jl 4J3jjl/i 7tJj-U (j^s O* 1 ^ 4jSJ ijl <i " i - >.VI JliJU jJjUaj-uJI 
JjL-ilLi J|J «*' '"* '" (o^ L$J " i ii a ij,\ JU£.) _^*JJ ^ 4_lj^jJI CitjLc. CjI_)_iS^ 
4JL»w u£ djl iIPCC Jl 4_j_ijfc (jjs (i (_, I « jj r'JJ" p-^^i L»SLfl . I JLj>- ^Lj^Jo LL3j 
Uj^5 (jP^- ji l-iij 7\c i^j ii" i i ii J i if j-aVl (jl (_yi»J nUj ■>■ <\\\ mJjIj-jJI j_ j i ^-i iil l 
i_3^L«JI ^yS 4j_l^jl!I oljLc. Cjlj—L^p pl j " m l Julj ^LUI oLjj ( j <i ■» "j (jH-^- 
^ C- LajjVI ^ j o "i i ii j i ii j-*-JI ^Uni ^ j " i ii a (jLfl < ■> ^>if (jA^J • l5j-^ ' 
p-^- --tl jl_j_j_cl (_yi^-J .(>!, iinll L^Vl (_," -»- j! CjI 'j a (_JjL^a (jJ-^ J .' ( I * i " 1 1 
(jl IjjJj L^a j^JljJ (jl mJj_Jj— liiJI (j-a-3 i(_g.» T "ill I J_^J (jj la " i -» J,I 4j j « i ^-il l o 
4_j_3 rt< •»"<") (_$JJI J-tJwjJI JjoLjJI ,jJt jl^bw^l ^ (^gji m i M l ( _ > ui>JI S-a^SiL-u^ 
L^JaLaJI (j^a j j«" (jU (j no Mill «_LSj (jl (JaJL^JLI j-J-C (j^-3 ;3j_iiLijo oj j i . -i i 

4 . ^ 1 *. \ I LuLaLajjfcl *-a ' ■ ■ -^ *"■'*■ ■ <La£,1 t m.V' 

Lj^a ,3^ t'nii" mJjJ.1 SJLaJo 3_l3e_uIjj_4^I 4£.Luuo ^ IjljII CLtijJI <jl^- j_2J 

4_ixljJI Lfll Juki SjJtjJLl aa^\ 3juJ>L)La (jis^jj jl i LaLu til! JU al jiil I «Ujb<^.> 
dj^a 4 ; mm; 4_ljJajJI CjljLc iIjIjLjljJI Jjlti"! (<JL»JI ^j) 4 jit II JjjJI ,_,!- 




ainT>ll 



'iSUJI 



1 j"il il « , il (JjISj (_yl^. ISj^joi oJLfllj JL3J i ^ ^ * aL«JI CjLjj)" ii. a Cixi 4 u«,a 
< V >i* ^^^lc LijjjI i~.n'^lj t>J>- (^ i lii «ll |j-A 4jLgJ JjJjcj 4jLU (^JS V 4 ...it 

(jnjlq iSj-aLlM jjiJ LLaaa . 4j11I ^ "\ 3j mj ^^lc- o^LJlj 4jU,I ^ A ojjia 

ililji mi II J^Li. (JJaVI (jj^c- '■s- IJ Jj* t^l (jojln "1; jilj-jJI tS' 3j_i_a-ttJ! JjjJI tj^£- 

a_iiiJI JjJlII ^j" (_pJI .UU-^II iJm 3-al A'i ...VI yitVi ..." L^iSLI <<jJjVl j m.«II 

4lLLaJl oljlaVmil ^ 5 ij t a fljjl ■Iv.jiiriJ «Laj>UI obi a "r VI ^^lc Jj i^-i-^ll 
jjjs JUJ til *J9j_jj ia_jjjl_aJI JaJLiJI JM-^-J . 3j j ii iill JjjJI (^.3 4 ii j tn ill 

ijjjl^-jjlj jlI^JIj &-lo1\ JiLa iJjsVI (_yl^- 3^-uiII 4-1x1x11 JjjJI (jf LruuajLoil 

jjiill 4_£j>-j jjjs . c_iLil « 1 iVI (j^-ijl jj"n 4 ii I < "1 U <_3|jL&VI ^jjs La pJJJ (J J ii " 1 .. 
^XLc all^il LuL^ul (J_jSj (jLi JUu La-S tSaJijLi 4-ijLiiA' 0JLA p . .1 "1 i4_j_a_jjfcl_aJU 
4-lJ3LjjV 4^cj».LLII ijjLaiLi *ljjjJI ^j^t i Iflgj mhj ij-Llil (^ /oiSLreTcU (V '" '"" 
L^s-jl (jjj^j^i*! i_£_>J Lf*^- (jt^ 'Sjl-y'itl JJj Vit 4_J,L*JI 3jl '"-"ill 4_a-Iaiaj itliLiJI 
. 4jjj_LJ| 4_3eli-ujl ^j^ii-w Ja^*- (__yisjL£i!l ^-Lai dAJJ I <j mi 4-1 1 mm It 
SjLoJI (jl j_ifc (_ 1 j 1 ...Il j t t JSI mi I, I ojojfi 3j_&L«_« (^jjLiU (ji <(jjl " ^ ■ "jt I (jjsj 

^i3>-^ Crv UJL> ^ " <ij Ij-jLS i^Jj_>-Lj jl Sjj 1 n 1 i(«JI «JI (_yi t^ji j Mil— j uJI 

jJLfl i4JL-i>JI (_y3j . Jl>J1 J_aJt-a ^^ j^-Lill >JJU Jii».V aLaj^U kSjImij mi"H» 

<Li I <L>.jJ (^l ^ i .-ij"ll 41ilaj i4_lju<j iS^jii *>■ a^iajS 4 jlar '*" ■ -* j ■ ■■ (jl ■- ■'-^~' 

.<— 3_^J>-I 4juiji jjjs 4 IS J^sex sj^jS i">*»-j in! i4 T u^/LoalijJI ^jljjdl (_^ 

^^C ^ jldf '^ &W &+ 

3jj_i^u ' . 'J **" ' ^ " 'o '" j'J U'^-' £ ' Tj-'^ i i * •«^>JI (oJl_«Ji ,_pLjjLja 4JI» 

(«J 4j| edlj i<tlc ^Jaill c^_i^s (j^-aJ V ljufej <Y' • > j»L*JI Jjljf ^ 4_ijllaj^j 
(_y^ 4« n mil 4 'h 1 nil JjjLllII (_ia_uaJI ^^ j jt^ j j"i a ^^Lcl j-l>- J^a^o (jSLj 

1 ^-» .^11 mJJu>-J (jj-Aj <«i_<jjujjJVI)) 3jljj^>. (^ (j^LcVI j jfc- ' S'a : jlLJI lj.4 

.4Ul£JLI 4JLc 

aL>o juLjlH (jiaJ ' '"'j " J-* Wj-ljl il>^ '*' Jul! I I J-^J Qj j 1 S c_iLj_uiI lLSLl* 
i^Llil j. j .. t - 7u p" (j a 4Jt ^^it LajJ J-^^J (jL£ 4jf a£j ^lit'q ;j_yj^aXII jlj-la-VI 
i t _^ujj_pl 1 1 i^i a 4-jj^j (jj° J J "^ ^ C^a« "J | -*-JJ *_>^"' »(j l "'. 1 y>_p 4Ji_t_3l (jLfl 



Wt' 



lyoJIaJI u-»ja2jl ^1 |o£j If^jB 



■■ 1-^- " (jr 3 t.Lj^_a VI r ' ■ '->■- Vl £jjo JLjJljuI Joj < ifi' (_>i_JJ r«-L 



■»! n ~ *>VI ^jj (jjj.iJlS j^>-jj ■ <LlJi-l-JI <hiLcL»_>JI o^j-LlaI . (j^jjjCJI jl j . . . ^ i 

Qj^glnj IjIJlj (jjj-ll tJ-u^Jalll j in-*.!! (JL)LcLjj>. i Uj mi i"i ^ylil J-cLji (^^Ic^' 1 

3 )J_dUaj " ' M '^ I j " (_p--a ClLcLaJW ,-jl t-ljiSj Mill jj^Lui^J^ t Cj L>- LJttjL "fc - X I i _ 7 -^ 

-J " 
d M ■ ill (ji_)!fi_3jl /jic "■)"•"*) * ' ' f dja_LJ«Lj (J^2uL£jl ^9_%_^J1 JlLa Jl&1 — iiuJ ^J 

. * ' ' ) a * (Jill ^ ' ■ •• ) i*Ti^ jj i Q ^ ix i \_a j ' 

(jr 5 (_n-LaL«JI 4jJLjJj» (jri ti (_yi>- C^cLj (ji$J i—sLaiH (jl jjfc 3_j^Jt J _ u ll ^jfUlj 

}Li-a '-■;>!" ct^Ij .p — ^tl; I gljt,°;.~i pJli jjill ,3^ljll (^ SJLlJaj . 4J9LLJI JL^o 
I j -^ i ' i±i-j_5ej (j^j^SJI i j ... <i ^yJlJiu 4 iil* "U phi II 4-3j_»-js 2_a_jJiL»J I ^ 

'""j -■ «t 1 1 j t- i '■ i4_«jlJ3 Jk" (jyjJI) 4JaLLal! 3jbjL>- ol Ut a *l_lj ^^ jl hi" i ,i*^ I 
3 Al~,^ -i l-J^J^ SLstfl (jia^jij (jj 4 jjljn* i "Q Sjl-ll (_gl (jl t^£- Jlj^QJI *-a ((j-< i mi l 
4-ul».j Cj^LjUj ^Ij^I (jt^ Ig nCjl ^lilLiJ i(j_$Jj5LII JUj-u£l ^Ij ( _ y l^ Wj 1 - 1 - 3 " 

JLJ^I ,^,3 ■■"■j t~-*- I I " ' *'«■ 4_C^ ml l-AjJLS <JllLjSji i^iII fljuk jjjO 3jL>-lj Ct'^-C 
Cjl_^>_iiu jJjj IjiJ r (jLi " 5 alUI t jjiajjVl i"ij ill 4 1 a "»» » (j- G -^-a itliLcL«JL^-VI 

j j i ii ^t (jjJLjj (^IjlIj L«_l3 (ji^j 2j|jj (j^a j_»j| ^jjj cjLajlU 5 g . « . r i, .i a 2JaLLJI 

.t-l a" y")}\ I juk (^ lj*j>.jja (jLS (_£JJ! i4Jij_JuJI Jjj i n a (_kx^j JlSj .(j^j^SJI 
i I ■ A ftj 1 . p aI'^j , -^ I LaJJ£.» : I JJSLa j_aVI 1 4_^. i ,i. I jS j j»J^C (jj-l^ J-^ 3 ' lS 1 - 1 ^' ? 
(_jLiJ ^j i^>» lIjLj^" i n a JLjJljsj &£. Jb jjJ (jjijj^JI jl r-j iXjJI ^ flT'OJ u j «ilr I 
l^ial^jj (j! JL>dl lJuk ^ (jdioLtJl 4jLsjLuat (j-a J^ljlj 4j|j i(j^jjSLII . i j inS l 
J^j i4_tjjjL«j ( _ > ^aie_ifu 4jjj JuLc jl^pjVI i_3j_cl (jyiJj .4jjL>J,l i".^"'iI . till j «_-> 

.«iljljjjl IJlA jli 
(_JJlj>o (J-J-oJ (jl (Jj-S LSj (_K»J f '^"ij («-J 'ij^i> j9 ^'' (j-° J J n SLaLjfcjO J-jlj^ 
^jjLi! 4 jl-^ljJI (_£j_c«a-3JI JjJusJI oLso 4^i3ajj ^ >LlJI J^tJlII Ji-*JJ .pJLi_l' 
r«X.JLi jJ 4Jl fl^LajJ 5j j j*C 4_*ji3 iljjj>-l Lsejjj^aj jj i^>l An "l i jjjjSJI l Ij i nS ' 
^ i^-il ■'"'« : Ijl JljjI tiilj (jSLj pla iVjLc. (jjJil tj-SLlj • I Slt-va >i_J-J-^ Jj^^?/ ' 
JjJlj>- (^iaj—i! LgJj-CJ) J I 3juJ>l_«JLl ^3 c_<^>J (j^J pJ 4JI ^yic ^Lj^Is i_^> n 
iJL>. (^l (jrLc-i .4-L£,li<n1l JjjJI Jxfl ,jj9 4_Lj_3jJI CjIjLc. djljLtjjV d-a^.i 



ain^'l 



fcilhJI 



j-i-l <*->-£■) (jn mtl l3>*- ' t j J^- u <I (j^ • 4_J£ "SJlaLlII ^lxiJlII (Jj i 4_ J *LS!ij J aj aJLlJI 
«t"iij i iJiVl)) 3juj_»» (^ i_<_tiaLiJI jjljjjJI jj flU (_yl£. tits- La jjk I jufc f^j_uil 

.aJIjlIi tLsej) *.xa y f^ji i—iutA^aJI (j-o LAj^JCj 
SjufcLaja (j£. J *r ♦"< I, I (_>ijJ L-fllj <»-> it-3 '. Ijj^lo JJljJ ■ *-~ "*■ ■ ■■ ' ' ljufc Jax (jl L7 i^ 
4 iniii (j\*J jJlj JLcL_u JlSj . 4 j i i J-> U CjLusjLALI jj^a Jjal^ JLoc Jju s:L>. J^p 
(^ (jisjVl 2_al ^ *l ^Y ^.Ltll J& ^LUI Jjjv 4_JajJI ^Ll^jLUI 4_iL t c ^ 
4 *i rt i^tL ISLjj^al L^ajJl Jl*9jj-C. Jlj (jj " ' jK J-U (jl (j^>- (^ ijjj_uL>. i^Jjjj 

(jj^ ij-t*ij j-^i jj^ ^' (J.*jcj /«jj i \ *\*\v j»i_»ji (^ <(jbLiji ijjjj^ /jjs 5jM j *ii 

h t-i i» i X 4-g.La.jw) (^yjjJb 4_*Lijj Cj^Llo Lo^j jJ '(_>n '"'*i liJjJ <(_£jJ*JI 4_±jLj (j^JJ 
fljufc ^yfl CjUIj^*.} (_£| jLiejl Jlxju (jj»j ju/J jjiajLju (_£JJI »i_£jj\^>. Vl JjJaaJI 

j»L«JI jj-ljf ^ L*L>.jIs ^1 djJLlojJI 4J9LLJI 4 jT-^'itj-'i-mj Lai 2^'^ stl 
*Lu (^1 c^£.j jLaa : J*AJLi 2_«jL£]| tiJjSLiJI i'll~ c^SjI (jl (jlc jjj («ia < Y • • ) 

H_gjj li "wl JjJSjJLj I ^1^ t mm i^j-3=J (^lll 3juJu»JI 4*al ktl .-.IU-» * ^ CjLLa 
4-jjj_u3 t-^Lu»Jj tflj, t-a-lU "iJsLlail JoLaJI (j£. jj null jj-iJI iSj-^ J^^ <«J LjJSLl 

.4j< hUII Jjljll dJL^a j ; 42LLJI 

Ljj^I SjLa ( JT* in_i jj i 1 1 j -v-jJI j^ljJJLl (j£j ^«J (_>ijj (jLa iJL>- <_gl (ji^-j 

(jl (Jj-3J t V • * * j 1 <i '^ jj (j-Sj . jjo-l!? i^iLuajLa-a Jjji^ (ji j»jill (j-« <ig 1 j 1^1) 
Ijji-»jo J^ ajLljI eLxul » j a-w (j^ f'jj^jl (jl^ i(jAij_i j*' ("ij jll (jJJ (_^JJ (J'^iJ 
uLsLajJI "Llilll « I JuJj_& (^ («ij 1 n't CjI j 2 jl--l ■■■ 4_uJ^-a ^j-Aj ij^LkV ^ 

(ji^ , ) ^^v ^uji jjj_j$ ^ Ljj] ja^>ui ^ (^jji aiaLiJi "LlsUj"^ a ^a t n 

! . £j°3a""jl (_ylC- (j^-uajj^>- tOJSaJI tiilj ^& (Jj'imK 3jlj! f j'1**'* (jjj-ll i(jlSLij-a VI 

;. (^jj-jsVI jl i^*i"^*VI i- . -i-mj JlaJS :(ji-SL-ul a.*i a ljjl_£ J.LJ3 <JL>. (_g! (ji^J 

I * 
tljIjLc. CjLI « jil (jyi (JjLk pLijjLj (jjj Mittl (jj_*aJI CjI j ' j « « n*i (_^3 j-AJjJU 

; ^^ L>«aj l^Ljj^af ^Ic JJj^u (jlJI 4.iK"ll (j» tiilj «jj , Irt'l ^LULj i*iliajJI 

\ (Jji^< -»JI (_yl£. (jlSLjj_^2l j-LtsI . tS'a itiiljJ 4 ■» j* i^ij .jjj_<£ c^ljUkl j-a (Jjaljjj 

; (J!i-a «Jl)LiJ I al.l Vimi I (Ji^* 3 O^ 1 -2l- l -*VI tfjuk (jjrt -»o {jj& (_gj Kiiill 4JjjJ,l ( _ ? l£. 

j (jyjlj jIt- i'iVI (j<-i**i «i*i) CjbLiJI jlj^l (_y3 (Jjj_>£LJI (jjjiejj itliljL«jJ'i/Lj jLsoVI 

1 «((_5_oJ iil*ilj_"a» (Jjl_>. j-Sj .laSLikj ifLfca-aJ e-Luj clj_^!l (j^ (jjj^SLtt i j m *?! 




i_3^LiJI ^yJJ 5 j mitLi a^U j_ic. (j_<i 4jLj n_gLkV (jja (j j* ijK (Jjj-s (j-"lP iS'^ 

Jj^Lc.] 4 t* , „lj ■ ^j_2eji 4-!Lj_SjJI CjIjLc. Cj Ljj; " 1 11 o (j-aoiflJ (jLS lij La (_£_j_^JI 

4_al_kij jJi^Vl 4_aLLaJl JjL^j Jj><u jl <jjLi>jI ,j£ <*z*JilVi jljCi ^pJI cjLLa^J 1 
. Vijji LJLLc ^L>. Jjtl'im" LgJIj iSjiita <4_>JLLa. 4J 5 k i"i i-i 

CjLJT <_I>J-^ (j,i^ 'JJ>^ (jr^ I J-jJll <^ « ■ >"* - (J-* (j^JJJ^ 4jLij|^a a£.j (jylc^ 
(jjs c J jl<* ' " - ■ "jj " (_yjJI uoj-i-tiaJI Julj IjjLuu JIJJI xi Q (I °ijjj Or^ '^JlA 4Jj^-1' 
HjlSLj^jsiU frj ir->-*»ill aJjl) <<-&) iWcl 4-rj~nj .4jjjjjjM j i^-» ^Jl CjI£,L»^>. J-iii 
jjL a^jLcjI J^L>- (jysj . IjuJjJfc jj£ 4_ia5'LM <_fljal^_« jL«JLc,l (j_W^JJJ^" J^ 
(J.t ,>." » jjl L^JLjji (jji 4_dj|j dll i^i j ii •iej tijjj-sej *■ <i in" in CjJJLuJI flJLA Ji-^ 
5 -» , U I j jjJls. «_Jsjj lillj (jjs Vjij IjjJLLs Jui3 i« L^jLjaljJlII jj_a i_)j^jj ISjj^il 
i_3jL--e-a p jj ' 1 Ci iLS I ■'—_■' (j-<_ujjjzl (j^t 1 .4-Jal t-»l 1 ^yLi-ljJI aL> ■> "1 1 n!>U 

jlj-cl jal-^a <_ya 4_SUI i_$jl« J_j^- (_, ilr oLi llILl* i JLiil Jj j i n ^ylc _<SjL^ 

CjIjj3 (^Jus ^^ (_gj_>JI i_SjAJtJI (j-a (jjjj^UI J _i 1 11*^1 j_yJlj (j^aLuaj-aLi oLjUJI 
'(*i J '^>« ' (jl ^"i -»» '^j "j^ : " jj£ j-uLlil 4_^j_i!l Lillj fr'jjjJ' (j-o jj 'S (J«"i nl 

,ji 7t_uojl 1 1 3 " "*_3 I i n'ij-a j^yja «l1_jjJl! Ij-jjj <jLS ^ jJI i4_jJj^3 dJ_iJu_ojj jj-i-^ 
<LujjjVI ij_iiL>JI jlj^i (jA«j tjLS SI iU .^ S j ii->. aJu oju « i"ij (jlSLj^^'i 

i L_uLjiI 4jl mil (_J^>- 4jj Jl»- 4joj L^J Clol^ ^^l <j_tiaJ-JI i_ilj_>-l fj£ f.\ i^-i c I 

P ti" - ' ^J "' ^ ^ j"* J .' ^ '^ Cjl£.L<V>. (JJ3 fr I J J ->• (jylc I (It* (JJL> :> "' •' ""'*' ' ' " ' . I ' 

frUlifj .(_gLfcV fl a" ->-l (^ Jjill J-»-T (_t^ 5^aj-»^>JLl CjLuajLaJLl CjI ink eLil 

JiaL>. ** j^-j (_,-3 SjuSiilLi 3j_LLiflj tj^*j^«AI JljwI (_yili i«(^jJ tiLilj^»J «lJcl> 

ji u"l -»■ i<Clh -».^L>» Jjy^-ll <4 g ->>j Ti l l » (jl J-J«-JJ l4_tul_>- 4ioLlj (_yi^- ^J-' 

i-.l ^ , .. ,tl ^j_a L/oLoj I -»■ ,"->lj jjl S i ^ a iJLs. ^1 (_yi£.J >4J (jii i^-> jj) ^ <i -»J ' 
jjir-i-xll (j-a Ij^ii^ (jl 'i»_»^II <-ill J (jt^ CjIj-ajJII j^>° cr^ ^jL"! ' n"; Vlj 4i iK'i l j 
.(_^jj >ua <> j^Ut»* jjjj jj^i ajjUiill (jyiJl (^jJI (Js-J-J! J-° tj-La]oL*io l_jjb. 
i(_5Jii!_a^JI jJJjJI Jj^- • 3 1 J "*-"' ' i' « «i-£ijj|jj (jb>-» 4 o^a J-(L->. (jjl tiilj ^jl 

^^j ■ ■■"■ (jl\ (Jj^s^Jllj 43jj^jjJ 4 j 1 uLa^Lj 4 Ij-w JS luI t4 oiill I 1 n 1 ij (jlS (_$J- ! 
<2La-u3 iS«t (j^ 1 11 «i-a-"ia IjjlS J_i3 n_.« i^-» al 4li^ <U (jj I' ij (jlSLj^-ai(l jjSj ^ 




AaAaiTfcSlfcJI 

l£Lij)j_> SjJj*. t;y xJ (_yi d-Luajtil i ■" 1 1 1 <1 \ ,Jj <(C4J JjJuaJ! (_>iaJ c3i>^ (J^ ' .'"' ' "^ ti^ 
4_j_iliJl jjlpjV' 4_«_3 -iLijLjl (Jjj 3 <aL*JI i rt i «-i i j |»Lc J^)->o J «-i j , <jtjjjjjVI (jj« 
i-iAJ Lul (j^LJl (jjo j jn Jjiij)) :<Uo r iu <jisj^ dlja^J Tj-l-" 'f"j ' ' " " A J *^- (j^S 
...(jiaijl (_yj-ij :4 jNj^-^8 a I 5.1 t "tl oLiVoJI (jj-i (Jj« aLo^U LuL^Ja (jj-"»J (jl 
j^jjja iLln^a 4_jSLj^oil 5, > -a- "I I i2iLV_jJI Jj^>-J Lt^- JoLi=tll Lajlj ) _ J * ■■■! (jyJJl 
l^j-i-u tfjuk <La- •>■ ■%■ Jl->>j («i^ ' ' A ■ "N ^J . « * I j-ll V I {_yi ' j " I * j («_Aj_cjj 2 (J_a-^l 

j«jjl2j o.JtH'Jjj^' ' l^^^j '"'j ~»- 4<LiLaj 4_ijLui j_4jJ.II SjL^j Cj_iI_j . »l <i i>-> LjIjI 

Lgjl j 4_ujjj2I sLiiis^iULLa :«jjJj LLi'j (jlij cJSh'JJJ^'' | — iflj-^ o' *" ''""'^ J-9j 
i_fl|jLAl £a (3^l>^ 0' Ltt'JJJ^' jL»«J^I (jt^ WJ*^ Jj-3&ii-Jll a-* <Jlj 0>9J JlS 
L_jLj2^aJI jjLajj*. IjJIji (jr^' ' C '"*' "^jLjJ^i' (.y*^- 3 J mm \l i* /■>! (jj.5 (j-e _P_J_-^ 
J.iL*j jl 'ct^JJJ^I jL>u^I (2>t (jh mi«i t"1,I (J1_l9|jJU JUwl f-^l JJ • Lj-La SjJeJUl 
4 /vj^^I 3jl-*-jJ,I iIjLjVjJI jV iJljju JL>. (__JI .1 3 alt V" ml J m rt" jljl 4JL)» 
JjjJLao (_£l) tliLJ^I lilij al jJxJ^jA L-fl^VLi. jji-I t(j-i i_$Ll r»W-^' j»J-»J --.UU^ 
tliLuaj^iej (_$! *l^>-j |»Jitj «(3jL*jJlj SjjLuail (J^L>. (jja '"'I .>»j ^4-"ll jljjuk 

TC-JsljJI {_yi (JJlJ (j£>J ILlUjifs J^S Vl (jl^ L«JJ .OJilLt-LlVI (_;,]£. p^j (_jl ^j-o 4jLs-b 

jjjjjl hj^ijjjj^I jjjj^sjLitl Lai . 4ii r njll 4jlSL»JI « juk ^^ ljj-%-1 ' ' I — ■ '■* •_ ■ ■■ {_yi 
J g~<\ lAliLill (^LftV CjlivLijj Jl o^'i 1 ir^f LiJUl ^'"j j-'l 2" •■■ J «-i ^j-».»"i-».| 
4_uL^i!l jjjj'C SjUkLt^a fjS 4_|SLj^jo^1 2 ^j^ U.1I ( _ T lc 2jajj.b y-l «i mil ^\ lj j*"'l 

. JL>JI 4.^ .Ui hjISLj^ji^I iS'jUi,^ jjj^ ( ^ j8 

HjLSLj^joVI (j a jj *|S (j'U (j^il 1 11 -k-3^-1 Jj^ia_»i 'JJ-JJ I J^ 'l>"^ Lr 4 ^ JL^J 

'*-*-' (j^ UiL? * '^'J U-rJ- 11 " "^LJLs'JI fjll CjIjIjVI (jjiJLaj) f-1 4J->.| Cjlj-qej. ^j-8 

CJl>. 2j j^ji La < nv-il^jul i>Juk (j^i«tj . (JJJul a^jLuw u^iuii J.ilj < ^JJ S^—jalJja 

(jLa iJLv (_$! (_yicj .(j^j^SHI JJS aJLc j-S_jjj Sjjl^II JLa^.^1 TcJL^aJL 3jJ>.Ljj 

(j-o (j j m I >■ a j 1 Qgj 1 ^ a (__j_ijl 1 T (6.4 djjjJiJI 1J-L4J (jj^ •* '"'J l)^-' 1 !' (j^LUl jj-s 1j j'^ 

i"Iot iill CjIjI J mi II (jl . I j i* - (jjj^lju 4_il3-dJ diL^alslj-i^al a£jJlJ (jj^ (j' OJ- 3 
jj^al ^^.A i Lkai. jl Ljl^a ilUj jLS tlj-u i(j-cu^>.jj| (jjyjjjlj ' Tj " " M (JjjJaJlj 
r-jj^s- (jl 1 _ 1 j in Tc^isjj I JlAj .(_j-Sj^a2l a1>JLi I j '^ (_^s^L*. V 3jj_L<aj 4ia_Ljj_a 

-t i«_ut %ua JL>JI ^y* L»^ iSJaLLJI a^lLus ^ Lj^S jjSj a1 ^jJI n_j^l (jijj 

mm 



i (^i- lit I j-±£l\ (jic- J-a-»-U jln'.nl (jJL. jl£ 4Jt ) ^Y aL«JI ^ jjj 5^3 j-alij-a 

^jjjS SjUiiLjua j^^^ju i ii i ii jj£. _ La La.) (J >-yl) 3jj" a _ (_£^i-1 3^£La lLILLAj 

_ S(jjj <"i ma AjJi Jji : j_A jjjj*? SjlaLjlaj (J^jlII i_o3jj ^1 CjjI (_,jiJI JjjIj-jlII 
r'LflSJIj jjs_lS (Jj_S_jjj(jj jl J fl'l » Qj i « 1, 1 4jLLS (_y^J . I g i 'i ii < jjj_ii 3 J_aL«_4 

Jjljf ^ jLjIJ SjlaUII c^JLS Lajiii. jjij (j JJI k^ - 1 (^j^j^l jlji».VI (iLLajV 

■r 1 1->^- VI jjja j j iS (Jii Mjilaij jj^jS 3jU4iLjua (jLi jjJ&_l3 (JjL*j < Y • • ^ aL*J! 
4_JjjJI Cjl!iL«-iJVLi jL>jVI ^^ LkjLaJ-cl (jl (jJI 4-i^sL>. 4 ii i^-it j j m.j 4JSJ 

l_^j' ■■■" r»Jj' "-' j^j '^ **■"■ ' • 1 1->"_' 4JI t _ r -A jLajV' 4l\ mi a 
^^cbUI (^ iJjjJI CjAS JiJsj .iJliljVjjJI jj^a t >l_i>L_jJI (J\£lL-a 
. L*JJJL». (Ji-I J jL>ij^U 4 ah'il (jt i"ij"j ^yaj-i^itj (jyiii SjjLfl 
* -^ ±) "Vl 3j -»r "ill CjLVjJI Or .V "ill . i S'a , JL1U J_j j i .. (^icj 

^Lejl » j o^- jj^ cmj-jSLII j j i nM (^Lj cjIjIjljJLj jL>o^U LaLku 

<_£ Lai ■ '-*> i "-II vla-aJL! 4_l^u_UjJ I ' ?■ V« ...II jj^a J-&J i<UjJl!| 
i-iIj ,*:,■- I j" i j a « I •" ^j^j-^Ij" <_,i£. Jyl^ >^-lLajSL>JI (jLs 'l^jujl 
j_ibj) 4JLS-LII i_ajlj^JI jj^a tiJLill Jfai! iIjIjVjjJI jj^a (jrU^LJI 
. «< fTjlntl dj|jljjo)> jl (GT «i±JH]| (JjpJI Cj|j|jjo» J ^ a 1 11J La 

SjjJl^JLI 4jL>-IjJI i_ijL^lJI 0Ju*> (jS rL»iJI oi^ <JL>- ^ cr^J 
4_iJjjJI TtjjLi^aJlJI SjLaj (JLj Jl_l^QJI jjjo J-iJU i_^j-oi Ai> ii j 2 
JaJij ^j Jo.Jl>JI j-j^. (J5J^J| ^JjLuallj jL>ijVI .1 "1 mj . ^a- 1" 1 n 
f«_o ill <.-»-... ~ ^j ^jSLaJLI (j-*3 -^ ^j» '"-> 3^ _J-*J '(jr^J^' (jj-'l^' 
^jJjjJI (j^_Jl_3JI i.'i -n"j tl^'i o»^La aJlc LjjI ir-> i.-^V a I'l'ini Ijl 
(jjo I g <i<i"i (_yjJI 4^cjljJI Cjbj_3_tJI jjja Jjliill mJJ-i-u J-^>-JJ ^ 
lIjIjI tj'iVLi jL>oVI j»UaJ 4^aM^u (jLa iJL>- (_gl tyLc-J .(_)-3jSliJI 
. (jjj 1 "j\p-ll (j^j£-^Ul ( _ 1 ■>■ 1 11 1 j V) : ( J T Lsejjjttl ill Vi" 
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(ji 7-j" rt"i i ii 4_LdojJI 4_ol jJI jcJLua-ftil 4 Itm . n i 4 i i.n ■>■ (jL^ i(_£j^-f CjL*Kjj 
(*-*-£■ ji (ji^J JSJ_»-J (^ frlj_<ji iJLs- (_gl ^y-1^. fc^fcii! (jSj joJ jjj_j_£ 3jLAl_«_a 

j^flj 4 i j 1 1 1 » <_)LZLS ^^3 V • • V aLjJI ^jS 4_k>_5_iJI aj_ft Cjj^_C J_9j . sjj^».j 

. jjSLijjk jjja. 4-t_aLt_> jLluiVI kiCjjjLi OjS up) («J-nJ pi* <— iLJS jjfcj A ' (i(«SL>JI 
(_y3 JjIj j- j i— ,l Jv >Aj - 4_*_?JL> n_i!j_c, (JSLjLo Jjj i4_£.j_uJI * '' j ' (jJiJ 
aJJt i _yla Lua^lj _ (jJLxlj Ajjjio \j-va 2 I 4_iKH (^J! i, 1 1 n'lijj <4j -»-LlU ■"■! ...Ij ■ ..tl 

oLJ^I oJuk (jL VjU=_^ <4_JjoJI cjISI . j'iVLi jL^SVI i..g,r.!?,;) (_pJ! .«t J <.':.tl 

(j^a iliL«_iJVL) 4nl <"t,l Lg-fll JUfcf _jjej JjJ-ll t_i Jjej JoLIoji^ JjsjJI ^Jl ' » ' fl" " 
:^jj_iS (^ylc sLajVI)) (jjJjJll t—iLiSLlI (_y3j . «(jj "it! lJ Jt£. 4 jij a J_alj_>. (JM_>. 
j j «"') (^C ^Hj jS (J^ijjj^j (jyic JoLojtoI ^^3 4 a.l -r" i ii U '"''.'J' ^ 1'' 4_i-uljJ 
«_« i_il^c. TjJoJ ij^ T iSL l 3 i_iLi£ *_« 4 i ii n'l CjJSjJI (_y3 j <jt-> (^ j-ll t (( (jr i-LLLl 

: J^LMLj 4jjjiJLI SjukL«II jj^- lSj-^I pLaoJI I Jl* 4Ji!}Laj j-o jljjuJI 

(Jj9 Cllj'f I II J I II f (jj9 gJ|jjLJ>. J II "l I llj j"j J > (Jj_£jJj^J (jl 

4jla«ll 4tj lUtl i'ii'h JJJJ^ (jyic frLaJ^I (jl 4_JjjJI CjLusjLail 

4iiU"a dil^ji. AjLajj ij^jjJI (JjiLji! (_ylc 4jiiU CjLlI^U 4_uaJL>JI 

p \V\n\\ iUjUtt^I j-aSI 42j i_yiaxj I jukj .rLlil j ji»*i <LaJl t a JjLiiij 
4l_jia CjI jirt "ill j i"i 'ij ^j^Ioj j j ii -x" (jic Jl-C.1 uijj i(_^3l_iJI 
jJ-j«I (jr^i '*-^ ^ <» I*" U CjI hi injJLlj Cjl_cLit<aJI xjs idiLjLt-jJVI 
. Ij-^K-.t a ; .„;U _, 4JLl3 J^ia- jbejV 4-ajV 
4^>jJI jlz% j j<rt-tl ^ SJL^JUI Cilj^yi jlj-^.1 ul 
4Sl«"a (_£Ju« Jjisl i_3ljukV ^j^i-Vl oLvl^llVlj i^Jua JjIsVl 

4j^L«liil aIjjiIVI tiil^ji jLl^i (j."-'-^° fljljj»-l d>^-4J idiljLjLijVLi 

*~a D^jLajj V 4JI L»^ 'JJJJ^ 3j_*L(L« (^ oIjLjuJVIj 4j^»L>J|j 
4SjL5ua (JJJ (j-o (J^Sjjj^_u1 l£Jj j jjjirt") (JSLajj .^jjjS (J_Jj_JJ_J>J 

i_aljub! u^c 3b.v»l ^tl l ^ > sl A j L«_£ iS-iS^aVl Sjjt^Ll oLVyi 
frLLiVI (jL-<ij jl_>^ jLjejl (jLa ((jJLlILij .^jjj'C t ^j^l S^JLlII 

.Environment and Statecraft (*) 
.Keeping Kyoto: A Study of Approaches to Maintaining the Kyoto Protocol on Climate Change (**) 




l_3l JLAjfl (_J»^»- (_^3jl ll'llt SjLJJUtll '"'I ->-J ". £ t I i<11j ( j^, d I S *, ... a 

o, > T "1,1 Cju VoJI CiLal o "lit I '_■■■■' ~t i4_2^>. V 4_jjjaj Cjl^_j_i! 

«_JUJI a^US^I <Jc *I_2j)M o' >-*^ ' ^j^ j' ^^^^t 

.CjLuajLaJll ajui (jjujiI (ji^aG ^1«* i*~ I . ..j . .. 
4_i_jlL!I ^jfc jJij j S Jj_Sjjj^_j (JUS <«_!«.} (jj» Jl (_>"^J j» 1 °i <c£>-»-i Sjl i «jj 

4J| ^yic (JjVI (jijj (jic .ajlll *Li!l aJljl! Ls-LaJJ ^A^*' '.'.' '" N U& Wj 

aj-UI (jl S "*■ " ' nj jj-^ o'j (jj)"'ijK (Jjj (j I j-* ijjj-ji iijlji (j£. 1 1 j -^aJI ^jj . i'. i 

i_jj|j 'JJ-C- (jL-3 ^(jr*-" (J^ (*"^0 (^ * '*■ •<! mitijJLi (j^ » ill I j_A i ij m_i JLS . 1 i .'-ij l 
(jisjVl)) 4jLii (_y3 }LU (_yi£i 4_u^L«^JI » I j i n -> 1 1 4jl lii'i <a j-uo '(jj" mK ( jji t u^J i 
Ujj» ^^a^JI jljJLa-V! (jj <j}Ll)M Ju>- (^11 j_j_c. i^jL.^ i«Uilj .^ «(j'j-iil lx 3 

4 t r nlj SJJJ^J JjiaiJI In ill JL3j .((Jf^-l^l (jr^- jJ-jJI I J-* *#>•'_$ J k ^- J-^l ij^ 

jjj_i^ 2L»Ja ^J 3j mi f 4jjL>JI icLjJI ^a jj_c. Jj-hoj i^i\ i3j_aL«Jll Jl_SJ| ^ 

L^aljjj? . U . ,.j" j^jJI oJLij^aJI (jl iiJaljJlJS '(J ■'""' '' I J-4 J^Jr" ui) V JJ-C. (jSJ 
(jjaj . CjIjJ-u u^Lj ^ i>> a J .t.t jjj jS ^1 j ^il JJJlj (_ylc 4_2_i_5_>J! ( _ r 3 Cj n "i ■>- 1 
jjjO ^^iaJ^-C Jl "Hll Lgjju (_^iJl Jaj t i ^11 *\\ in" nil (jj 'inlS (jj^—3 (jLJS id j ■».!_> 
aIjjJ^I IaAjjJu Ju^Jlj ij\jual\ jjj* JS (J^Sj (JLj l^jJUa jjj jJI jj^jjSJ (j< <>»*>! it 1 
(j2 iSj^La SjjLija dllj CjjL^ .Aj_i^jJI CjljLt i"ilM. ,M ^a <LljuIjJJ ■*»! .^ jAJ» ". , 
(j^/ iVjf ilIj_5eJiJLi (Xh^' («-Il-*JI lj-_u (jl (jic ^j; 3_«_a jLLa IjJLfllj » j o ->J I 
iLiiJj «^J . Jj^l j»Lii,l ^ 4K uiU C.j i hi ,^1 (^A (JL*JI I J-A JjJ iJIjIjI « m 1 
(jl <_ i T- j CjliLjuj"^! jjjs (J-jiaJ 4 i nii'ill JjJ-II (j' C7^ c ' M3^ Lr^ J3^- J-^ jL ^- 3 
j«jLx!l (_>A3j ' ^ a tLaLxj aj (j n a j-al J-^J ' iijj ' (< L$3-*- a ^'^ 4-Sjl mi a» j o^ ' 
Lxiaj) ja^c. (JJ^ jl !i"*il (jSLaJj -ijl (joj^iil liilJtJ j^j-Sj (_," ->■ ciJj f"1l j j ii nl 1 
jLsoVI Joj^ mi 1 I ^ aj a Ijjj j S (^yS «(jj.l mil tlj-^JIn (jjo I Jkj>. >_ljSLj y-l,a ml! 

.Earth in the Balance ( < 




OJj|« I'tl (jjj JLso <j I l,;jjl^ IjLs. ' MCI I ( - Jj9 4J| jj»,j ^iJI JjJlII jLfl iCjIjLjliJVLi 
I'llla" ^yjJI iJj-^-l' i*_V" 3 j >jL-J- SjLxajl cl^ mi I (j K at il jl-r o 4_j_^3jJ! eliljLc. 

I J-& ^1 4_t_uilj Oj «j Ccjj in* JLJ9 4_j| jjfc *M-t-B i±jJlj>- La (j£LJ . « j ill ">J_i^3jl 

LliJJSjIj Lxjjjjj dh^ JS OLiJLLaJ. (jj.i'i->jl <i"l,l in 1 m~i i »t La J if J j, -*J| r-|jJLaVI 
-C.j ( _ylc) 4_1l3Ji11 »Ij|jLc. (JjL*Lo cLulsIj ^.lC. 3jj i^t 4j > in ?tx« <_,!£. Jj h>tI1 

LJL>- g- *i'*i L^JIj " "'jj'^j '"^ ("-Lj! J-" 5 tiijL^Jl jlb Lo-gjLjjLi^aJLal (jl 4 *i j *i ■>■ 

* ' * (((j-JiwL-uJI - I j) j 1 1 » *>■! irijl ^a i nj La Jjl>- e^- 3 ' i ' S ^ • ( J J '*** .' i_P' ^LulxjI 
L"L>.V ^j| Lt« i L^l_a^Li CiIjI < 11VL1 jl ViVI 4_ijL*La 4_t3lit m a (jia-jajjj (_j_ll 
. (_gLA*2f (^3 4j£j^V| ">JL*lU CjL"iaJI (j-o 3^>-jJU jjLUJI ,j-uSL, (Jl 
' JL>- l5? (J*s) J*J) J*> SjUfcLl 4-r iXbllt ellai^l lLUj LjLv LlptJ lij (J^>-J 
J'r iii jaL-J (jj" 'J^C l>» J^ i^-^ (Jl>i 5^ l (W>*-' ^-*C 4_JjJlII l!jLl*3jUU.I JL«j 

Ij_lj£ l_u_uLu-u JLo (JjjIj (3^-y (°J *J^ i J_>Jl (J.a-'e.a (J^. J-jJi^llI JL^I 4J| (J^. 
i^l Ji^ (jj/j-iuj^ <^>-tj_a fjJS Jji>Lij (jl 4-jl^. (jl£ 4J| ( _ J ii - i<i->. .4j i*irttl oAJb (^ 
Jii-ja) 4_Ji.|j oUIj-jsJ (_£] iLitjV 4jJjtJ it-ii i"-i_i «J 4JI I irijl (_,*? j *T "»■ 4jiSLIj 
j»Lfl jJsj .SJjjIaJI 4 1 jVj J>L>- (jjJ^LJI „> j iii<j CjLjI < i 'iV (_,!£:] Jlj>- x-usj 

7-LJLl j j «"i 4l«a.>. ( yx/IjJ i-J^J Ij J j i ii (^ (3^Ljj/ (Jjj i ii a J-^J K(j_lJjLc. , I j ii_Q» 

4^l"-»- ^ 4_i^^iaj !--> t^-^ jjjLj (Jjlajj i jjjJujS 4^uLij C^><J (j'ljtVI Ci jjit (_y^ 

CjljLc. CjLjIi ill I j j' a OJtaJj! 6jSl2 £_3-&J ((jj^-LOiUt (j>-^' CjLujjuijU (_y^ OJuu 
">jj ' "•.' * i ~'"*'d^ Cr^ LujjLajijJ 4JaS ("-^-J Cr^-J '^J-H^ 3jj) ml LSLj^al (^ 4j_iajJI 
L^j_il£.Lfl (jSLI i4jLjeJJ SjL^ia 4 ^if jU~itl pulj^il)) (jl 7r~i «~t ml ^Jt ^yoeJA ■ 4 ^ j j A <* 

I 4JLj>-j w ■-iC" V ^j-A'J .(J1iLjL«_jjVI »** J I J_jI^"m-LI jJ.1 4 ^) ^-lj— a iJr !s 3jijJ_=e^a 

.JjalaJI jl j_u^ai!l i^jdl (jlc: S^ij^ ^"J^ 4j_i3jJI cliljLc. CjLjLijJI J j \7i~A 
(ja i«-i" iuLuji (^yJI 3jb Vrtl tliLjV_aJI t-I~-»-"iiii i (jr >-LJLl JjLai! 4jJtiJI 4i>.^J.! j^j 

,_>iaJ T'jj^s. ^AjJ t^J^^ tT^O - * '' "^"' O' C7-* *" '■-*-* 4-a- jl) tluLSj 

t _Jj ; ■"_' («-! - 4r:j i ii j (j±J i.*i» * 1 1 (j^ill djl j iji ml (J^Li. (j"i «"i 1 1 Jl^ (jj~ ijK Jjj (j£. 

(\ja (Jj'imK ^-il >J a» i _yu\-Lju\ (JL. 4 mi a> jJU 3^_Lxa ^-JC 5jj) i ri\ iiXLIJa - J j i a L^J 

.White House Climate Change Task Force (*) 




iil^JLl ljufca .4.h4JlJI CjIjLc. i2j1jI «.ij| *-a cdjji£ djJL*. La ^4& .^IrLaJI aJUi 
(Jjiooj ISjj^al f»ljJj ^^i^. J-2J (j^-' 'J^J-i^ 5 j L ft L « ^i (Jjj9 (jL£ jj (jijJ (jl (^J*J 
(J-ojlJI)) 4-mlj in CjjlS La^a (J3I i^!iS! jl f-J^-Jl (jj-JJ tj '^"' 4_L>Lb d ■ , „ '■ ' Ifl" » « ■ 'I 
i > o r 4jLgJ (JjIt i 4 S n ■»• " i ii (jjj_l£ 4 jr jj j-j-C. (j-a CjI i »1 j i n (_$H « n! ". »ll C 

(jl— J CjLiI « i iVI i _yajUL2u (jl I cLo-j tc-us'jJI (j^» Ji I j j ti_djjkj .CjL_jj_j_» ■■■ **'" 

IjL^J (jjiJJ ) (_yJl 4 J I iii^U 1 i^j ,^^j '(j-*-"l j i nil ' j ■»- * ' (JJ5 1^ j i S 4_Jt ' "»^ ■*-» j. .. 
- i ^j'^j'" CjLjIjljj V! ^j-^jl /i" (jl£ (_>Jk (j-^5 i^n' 1 ' v » ' JojSaJl /rJjJ (j-*a ' M ** * ' 
_jf . V ^yjfc 4-iLw^l SSjjLl (j^_£jj^a>U ^jl n-w^VI JL^>JI (j-a ^tiSJI _ SjJ^uaJLi 

.J I 11*11 II i^yi (_ylg. J-HJJLJ 4JS ^sVL^ . La_lJ _jl .fOJLJ 

L^JLJS <LgJ3jjLj La£ ^j-ua^iiLi l^aL-uTil rajC-j lt^ - 'L?^J^' jl/-* 3 "^ iJ^L-uLu-u (jl 
i4jl_uiJLI i 'I l"i) 4_uoL>JI CjLjjI i<-Ti4^fl L^j p hiTi (_,!!! (jiXj-aJL 4JjLLa l*j jwi JUu V 
(jjj^jj La 3jLc jl iiVi'WI sLalc (jl5 -j .^»»tl CjI^JoLLo j-&\ (_£^><j il^jl^ I «J_Lt'4 
iiillj *-aj SjjjLlJJI ljj^v ^JS "LaLoill (j-t /^j 3jj|_3 La jl . j J « «J folka jjSj ^ 
jLajSVI sLa-lc aJLdTi i JUJUtlJI 4j».j ^ic ejjfc jl£sVI tJj^tj j-aVI jjju La J_L»J3 
iJjliUJ 7-LUI J^ij ijloilA (j! jj» i,i millj . 4£jjla11 4jjaLaVl JojJaiJI ^1 ft j... Vi! i 
(3J_o_»jl (jjjLuiVI (^^ * . .' '4^UaJlj ^)al Ull LLal J _V" ml 4_j_i_L^ (■j-us^a (_Jj 
?tJL>aj«a i4 <i V i"o JL*cfj i4JjLLs Jljjat-i (J^y Luk j^aVl j! iiD3 .(oJLlJI jLaifl^ 

4_xLl4j 4 i ii i nj-a (_5-^J d4 j m qLLxJI diLcjj^ i"iU ' j « * " (j-a j _; ; ^ 4-ajj 

jLtLa _a-2«-i ^ l.y-m L*JL>-J SjLajJL! CjLjVoJI (j-lc JJJJ^ 4 "|K"| (jl 

(_yi>J.l ^jDI (^U^-l (j^. 2L>uLiJI SjLjoJI Lai . Ljiui (J7 SLi^«i jVjj 

Ljj^2j i\ "i , ,,'q ,4_jUI ^ YA JJeJJ jJ-S2j lAjLaJI JLajJI ^Jua (_,!£. 

LjJ cn'/njjLJ (^l!l (^jill fjLJI ^La^l ^ 5jl in->ll i_aL<<"o1 2j^li 
(^a I i^ilii Vil jg mi (^Ulj i^hi-^-" (^■al^-i'i'i^l jl in<.*l JMi. j^LJI 

.asm ^ -/^ -^i^ ^ji ^ 3 ^^ ^lui ^u^i 

.CompetitiveEnterpri.se Institute (*) 




gjnTll 



«2lhJI 



i-il/-l'..^stl ^£. 3_1j \jt U; ,>. ic.Lt> j_yjtj i«(jJLL«JI 7-LUI i_iJL>j)) icL<u>. Lai 
(j^j^SLI! j j Li's? (j-ilj iiillil « i \t 7r f\\ 3Jj a_JL1 jj (j ->.!! <j| o'sLl^i jJLs iSJLJi 

■■j ... al It I l<~ ISLjj^al SjjJa (j*« (JiSjJ iO-jSj^— a^/l i_ajUajJI (jja ^j^U.1 ^ »l"i 



Jj * " j («J I i -j ■ i«4_ijQ!I «L>.jjJI j_a 51 j ->- JoLaJi r I (j "i 1 1 (^j-l^ (jlS>J^— a Jl j_ij>ijj 
, \l .^'aVI sLalc i^y> (j-^Jl o- 4 _>-^' J- 1 'f I J-fl-3 ,CjL>-I "im i n J I eJJb »_a jjj^-l 
(^ L£j "i i"i a LJLu iJL>JLI IjLA (^ (JjaJ SjjLx lJ ^- (J-lLloL>Ji j^s 4_uL«j p(jia 

: o_ja *L>- t7-LiI ! jj.irii ^It'j I ij" «o_ljI^j i-iljU^... jUcju L-JLLa < \ * * V j»L«JI 

ijliljlx. CjLjLljjI (J^lii"! 4,l,a"-»«l,l uliL-uljici II {_yi \j-£& i_i!l_u& jl 

. 3_JSLI! t j '" ;'l <" (^k. 3_JL«^>.^I LaojIj-s jl^j ^pJI S-Lj-ajJI 
cjLu/LujJLj 3 a I .', * cjIjLij- tilLlA ,jl Tc-uojj jB.il < ii !l ijA in'^VI 

uliuj" ma J jlj_uaVI jjj (jji T-Llil <J1iIj_»j>j (j^s Ju^iJ jl L^jl—ji jji 

j! J-SljJI (jyS j£Uf Cjl*ljJ-^l eJLA Jla jl Jj l3-jSj^aVI 3 MljtU 

. JU*jJI i£J-U c^ SjLStjJ,! Cjb^aJI d_L>.ljJl jji j-uiAJ 
jja -l_« it ^jJI i«_^_L|_3jJ Mjj_J-al» 4_sLLJ! ^-j-j. ,>. j!La !(_)<■>« j'l i_xjkj > ill jj 
j£Uj 3JsllaJl 4_A_cLa ^Jk j-^jZ cr^l rLUI 3_jL»-^>. j! liLfc) J) <3 q (jr^* ->-filJ 
4jtji) (_pio mi" 1 1 I i^i t Jlo!» t^LSLs ^j i ri a j i«j 'f^J (3^^ >,J f^ ct^*" Wrrl u^ 1 ^^ 
clj Mill i^sr~( i nj L< JS (jl cQaLuLiJ d.iJTi^JLal ^yi!l »1 n a ">»Jl j3_a_i j a\ 1 1 JoLaJV 
iciilj Juu -r^jj V^ ... Lj^jkj^ cUjULa ^Ijjj/il (j) i^l l(Jj«_flJLl ojl^_iu i^^>- -J-3 
Jj^>JL JU- Mjl ^^lc cL_<iS/Li j.1 j.n,H ImI<- (j«jn 4jV ij'LJLl (aic 4_JI Jjjj La 
ii<v ^JiJ (j^ '-^^--aj <3 oj ) nil 3 ~K i 1 1 Jj-3j La-Sj i«5 JUI i i m ^ jl jLiol 

«L*jal_aj A ir-i"^ al r«JLc i«tlijLj^ tlja^" "^ j*'^ 1 -^ ' I J-* JS ^ iii (jl 1 ^ iS aj i fijS 
((a_£l_LaJI <L>. JLa-i M^J-ULa)) J I ' " J *J d "■ ^ J ^ * J ^ A . CjL>.L-L<aj jl ^j^>* i i Jj^jjl "i i n 

(jji n> .^".aVI p t.- jlj^j ^ j-a^j .5 . aL>JI ojufc ^ Energy Modeling Forum 

jn<l a-jjlinTaVl ^iLaiiJ 4-Ji.ljJI JL*£.V| ^ ^jLA; aJLa ,^L«JI ^L*j| j_la^ 

(jSLaj 3 iiK"ill CjI^jJlSj ^ j i KW (jjLxllI jl i fij*C lil jtxi5_jj j-Aj .jriio-LiJI (jjs 

3 « . . .. j^ Sja-a^jJl! iIjLaiLLi.VI ul\ Luajl (jSJj 3j ->-jJjjJli2| ul\ iUii'^ ijjijJ «_$3^ 

:r- JL»jJI p U«» ^^3 Laojj lj ■ ^■'■" Jv i"i" ij i n~ ■ «i 1. 1 j£. 4jhm'ij iJLiLisl^ial 



jt_a^i--» (jN ^ '~ij - Ju.,1 y'llj <J^L»-VI L«jfe _ 4 < n a jj-o (jLjjl 
(jr jjiL-u^l ^jJlIII J**J <LaJLa-"i mil <Lol in"°lVI JoLu^U 4jjja£j 

.3 j r.iLml CjljL»_ajl :<_£^i*Vl 3 mil -^11 Ullj .Cjl!il t,.L)VI (^ 

J_ll^3 (jj o i ^> a /«3 .(4_*_pJ,U 4_mLj/.i 11 ^UaJJ t4_t-ulj. nil <_aljufefj 
(jfc SjLxA (_j^i t«_LojJI 4 i mi Ij-Li.|j "*•'! « i'»VI ^& (jIoLiitJ V I 
CjL*_9j-j i rtl" Vj (jl (j£Lajj i-il ,Ul^j " *g| j( d j -^.jl ^. ( J>j|j_c 

i>u (jjs j_3.Ij JjsLtJ LiLaj ol iJ->l^~*qVI (j-a 4_^.j_«_>JL 3 .; IC'tl 

,JSi CjL-3^ ~. ^Vl i.m ml JoL<uS?l j-i f J>»I>C -Uljj! ^yJI (jj-£l 
i JLj- mj! (jLc-J • uJu.l -r "tlj J^L^-VI CjI il«_«j JoLajVl J j 'i <i" 

cjLtisljJLaVI ^ oLa^Lti-V! jLa oj-olo rJ>«J ^1 3 i uaJL-fl 

(j-A i~m 4 ii IV*ilt '"''j_* ' *"■ ^1 ■* tj j ■ - ■ i_£.5^J (jl (j^3-j <Ll^>.jL>J| 

.jiSi ji J^jI^. Sj M.f ij^j (jjs jl»-Ij (JysL«J LSij 
aLc i^£i oIjj ~< <jJI 5.>1 ^ mi t M—oL-»- (jj^j j! (^J 3_>.L^>- ^ cm t lilJl 

i«ij ii" L; ^li _ pin ■>!! i.imi'i y-^Ui^-il (_,<«« 4^-n^o ^1 <JJ->- j! - ■>! 1.0" «>VI 
(_jjJI CjI— us\jJJ-£ix\ !_jk j i '-» * « t'l Mill (j^ ^_i.lJ> jJl£ lLILLa :bCjJLjj» ■ * "■» * " 
Jj_J.I f<^JjJ o-J J-JI (j-uLlII yjj. 4Jl i^wjj ^yjj <Lol ifi'i qVI JoLcJ^I L$J nj j i" 

(Jx^jJiJI ffl ^ i'v <ij f.»U3jVLi ^i f.^LUI LiiUjI JjsLjo »_«) I j ■■■ *' 4_i_>._jJjjJu^I 

(j-a j i' 1 ! JS_« i4_t£.j_Ul 4_lj>.LU.I CjUI^3-VI ^kuij tijllifc jj! JL^Jil jjjaj 

I (jl Al<* jjJI 3 i mmJL iiLits (jj<*i in i42LLJI 4_JL«-3 JL^a <J$> oljl <i~i"( m^l 

j»ll "*-"i nil 4^. i_k3j-iJI JiLa iMjj-il Cjltl^>-I l£JLLa I «i 'in '■ I (j j °i (j-^J J ajj 1^1 

ij,\ i^e-3 •°J±£ 4jiKj ^^ ^^lajj l^jf J^|il (j-a .JU-JI ^ ^jjii-^^l Ji^^JI 

I j.4 (Jl^lo 7-Lill ^jj«j 3j>JLiLja . *tc~, ,. ^ : >*j (*c^?l (JIJjjJI *"■ j^j I jLa nJL^ 

.^jju "i! 4Jol in j ) LiJl ^^J u' '-'TJ *a-sL-^JI iiLj-VI (jLs nj_>^" 

jL-ajaVt aIc. jLij i. ' i M i l l (jlJ3 i?-mi ^jij («ic (_yJI 3 nd'ilLi ^fljii-w ^4 Li£j 
(_fljJl£j .^Lla :4JljJKj <(J t^j-iii (_fU f»lj-2Jl C- 1 ^ (j" ~t'$ - (_yi- 1 j-!lJ I J(>JJ ^ 4lal mm i 
(jl_a liU J-Sj . 4JJJ SJ^Jj^jJI (jSLail j>a jL^ mJ JJI ^Hl >-jJ>J (>» £jUI J>-^aJI 
. Li^-V jJiiJI i— k-Jl£Lj jsxJli (jl (jSL«-i (jVI 2 jjJLi^iJI i~iljU.HI ^Jo. (J^L>.G (JLo'o-l 
j*.l V" iii_i (oJLtll (jl ^jic SJ^VI aj-S^ (jS J "mi " j .J t All 4jjj^ >-^->l ^>i>-P -^LlAi 




biotII 



'fcfllhJI 



I Jufc (jja 4JL1I Mill )J j ■ ~ * I ' i.'it i<iji Loj .3jj[j-ii3 LaJjJ <ULjl3 ^-^ (3>W ^L* 3 ^ 

{_ys 4jUI (_yil £ * (j^a (JSl Jj-»<J (Ca-flJLj jJ^ju (jjJI 4_3_lIj»JI 4_jSL)j_a jl J_Jj_jJI 
SJsLLJI (jj« j-j^I Ij-JlS JJUj U£ i(jJ^3 4_La */."\ * (jl (_$l) 2j,._ii.s SJsUo (jjl LtJjS 3 
ojufc (jj 2_^>oLi!l Sjl^^-^JI I'm mi " jl '.tilljJLa LJ 1\ 4_JallaJI Jij 3_jLj_C jM-j. 
j^j y-1 Wn 11 til! jjj nJ^aJLsejjjJll (j£. <>ju.tj LgJV tj«i-»- lilLi jljj j^l CjUajJ.1 

e£jj-»l 1 . 1 > j L«£j . (J3-LI.I (_yi LjjJI rlj-><j (j^jJI 3jlj_>JI rllj^ J&\ jj^j dJ^I^'nul 
^1 jJI JIjJ^kVI cjL^jmj jl jj ^1 cutjl j ,„1l jLa .4_JI SjLiVI >ij-fl^ 

_ jjij i^LaVl j^JJ (JjLJI £3J Ja.f (jjj j>J ViuiU Jj-3^1 (jJJ 4jlil (_,£ ^ I'llflMii"! 

j_ju V La j_jjii£a . JjVI aLoII (_yfl 3jl j 1 nil I'l^lj-Mi ' _ }Li-3 4j jSLaj I a, lif 

.pLisjVl tiilj (jrj.inWl 4jllJj CjVL*jj Jja-J (jyJI mJj^-VI illxiVl {yi cr usjeJ Vj 
jl flll lJUfc (jV <r-LUl jjil oLjl i^'^I (^l 4_^«j]L> j_jj£JI ,_, itj Ijjfcj 
^jlj Jj_« 4_lj_3jJI CjIjLc. (jj) f-lj (jjj SUjL* ol j <i < J-^jJ 4-alUII <_<jj_iJI 
■ > j iii^j (_^iL!u LaiLa-« jS_ii *d Iji^-f (2>SJ .(£j»JI l^MJlII (jJI (jjjj^LII „)j in*?! 
j— #J tft^ • 4jLjL*_j_iI jj^jiSj 4JjLse-4J (Jl 1 *»VI f 1 " J "' jcia I ju . < *• < j I 1 v (j^j^SJI 
Ju9j itiU ju ,»l j nil I t-~j ■ ■■ ■ lj_flL>- jLa_tVl JL»-j *-Uj (jL ^ J^ jl -r MiVl 

. ( _p3jVI (^yl^ 1 U. S ■ ■■" ■ .. (^yjJI <LuljJI 4£l^ill (cS jj-* L«;L<WW ( _ > iu*JU 

CjUIj_>-I iliejl j«JL»JI 3jLS <jr L. (jjt'j 4JLa ijjjj^ Jj^PjLH^ l ^ jJ> ->' 1 1 fl 1 '^ (j-^lj 
(jl i. i~rj (_£JJI I 1 a -(j>3 «ll^ u jTlhj r'LJLl j J t~l ^jJ.1 4L^i3 AjjLia ^-^3J Lgjt-Jg (jjo 
iJlLc (jjii (jf 4-^*J ' Jj^' j»LSll (^>J Vjl Sajuk Jla (JjJ^ iLaa. JjJuelJLi «LlLi (JjSj 

(jl (jU^t t«^j) «i ill)) 4 KmiL (_,U<i*i JULa jji itjjjxu Ji r«£j (^,1^1 if-LiiLa . I ^"i « i iUt 

4_i-»-c^> (_y]| (Jjtt'j (jl (jl] (_,^"ij VI (jSLaj JlJjUl jl (_,-"" JijJLstU S^jLlII Jli^tiJI <IijiU 
4K.ci»„a j,„,,i.ri-<.i (fLJil L?0 I '\tt >*J .4jIJljvI (_,£ 4 mi rt'i jj» <_ .j i.i'i mJJJI JUj1"ll 
(«SljJlII (j£. 4 j <ii»l (Jjj JjJLsJI OaJlJI (3^-iJ (j' ( - ^' < ".' i«<i«HI j*5ljJ» J 4 & j 1 n^l^ 
i_3>LiJI (_^ ^rijJ LtfJ^JI 1. 1 J ni^t (_^Ij (jVj . iij^>JI LiMJiJI J& ii^JiU (jr JL«_».yi 
. 2 Jb Ji£. JLt>- 1 jjC Jlloj jl JLiV <LLi. (_5l (jl^ 1 Jbjj jl J-ol^ (j_^ 3 jJ. ii>>JI 

. The Century's Carbon Challenge (*) 




nyoJlaJI l-juj&JI ^gJj (uSj U?ja 

4_jl j Jl_>- w *« t-LLII j-JJU jl j^ju (_,-4j l iSj-^-' * lJl tR" *^*4 c l-^-ii tiJLj-Aj 
JljJl>J!j .^^sj^II jtjjlj JI>Io 5^-cjjjjji <Ai£aj jjt'j r-LliLia : JuJ^>- i_£i Jj-<y "^ 
jVl LujJ iJLuLS Luj -d j <* 1 '. .^»tl Lul t n~i y a 'J ■* *~J C^?->- 'r^'- 1 -". 1 4jI j-ik Lufc 
^ ln< fl "i £jsj .3jj_c}Ul 4Un't JUu La ^1 j-LUI aLLJ jjjj 4_«j>UI dJallaJI 

^ylc jj-«-jj : Lia^LoJ jjs 4_JaL»jI,l JLl3-^?I (j^jjJ j^ju f^gil j^Ua nil! j *^-s 

<: I j nil 4_aJ (jl ^ i«j I JlAj . «) « j i In M CjLxL2j *jj ' ^^*'J jl (_gj i' j 1 1 (jjiJu>J! 

jl£-i-u (4-4 jlnVU Lu3^_«J (JjiLlSI jj£\ jl jl ilfLia iJL>- (_$! ^jr^-J .CjUI i^-ijiitl 
Cil n y jll ^yl^. i flj'v'ill ^yi /fig'i V f.l in a I ijnjl (_yj*f !■'> fl " q <5j-j-2_A5I tJjJ-!l 
4< j j In; J . CjLaLLaJI S^jjSUt I fiirnljjJIj jljtiJI f-LflJjl jc y 7 l (" . . u t _ =T jJt e t j <i 7 i -»J 1 
(jSLIj OJu^aJI liilj ^ Jjiijni 4j1*jJI <jJjJ1 uric- CjI m ni-sj *lj^-J jp3 <JL>J' 
JC u \ V "llLl i JLUI Jj j ■ » c?^) J J " "ill (*JL«iJ ngjl io " °»Vt ftLi.jJl SjL} 
(ftJLJI j^JI 4jIjjLus Jjjju (PJI 4jjL>i]l JjI^jJIj 4j3^JL| 4_j^jSL>JI CjLSL^I 

. j\ <i~~iinl J if->'"il ijlxjl^ LaJj (i^A" 
l_£ b? i^Jli.1 Jj_jJaJI (_3Jl$JI jl ni j LaLa-i j-V=e_^lj jjSj jl <Sj3J '^ U^U 
i^^i-HI AUaill ^3 j jln-tJI (_gj nijll (J-^J'JI (_gjLaj j S Lg j cr^-J • ^ ■ J? ! J~' l>-' JaJ ! 
CjL>.jJ »JjO j^jJI <L>.L*j Uj| ^jj si ol *11 (j-a SjuljJljo 5_cj o y—a ^LiA (jl_B 
jt S _. 1 ^l ^ ~. <Vlj 4 4j^j-o CjL>.jJ T ^yll Y jjjj j_l^^ pLajj"i?l (jjs 5jIj_j>JI 



_ 1 1 ,.i it c 



^ l«.j_3. 00 * jjk ' '« t flU I juk jl^ slj-iji) S-Loajd! i^jIjUlI 4j^>J! cjIj_i^jJIII 
LjjIj tj_«jl Juu tiJJj jLfl 'j-^-l (_gj~ i ii « (_$! jl (j^J^SJI ^l j i iiSj (^Li (jjs (jj_ilil 
: Ju^Ljj_j_« 4 .« aL>- (jjs jjuj^ajl ( jn .a j "* • ^ j mij .(<^j ^-"' <«i»Jl ?r j < f» j jl ,_yl) 
^jlj Cjlj-i^jJ i.i j j7u jL^ ' ji^J^SLJI tj i nM ^^jl-ii (Jj^WI _^_«jl1I i_ i j. i mi 4J1 ^J 
Jj_il L»^ 1 1 jufcj . 4jL5L«jJt i~m i*i"t »_a (^^HsVI (jyi^- (Jjl-a.~n X jjj_>£LJl , 1 im 1 ?! 
: M-A j-a L^l^ilnil djj^ f^-J (j^- <*jjLaj j^«J V y , l*«i"i»l ^^J] ^ j mij i jjj^a j) 

4jJLUJI jjj^SJI jji.XI (^15 ujIjUjJI ^L^o jLs .las- a_<j>-^t i^Jdl t^" j) 

4j_d_i^aJI 3-StJ Lj_ajjJu jJustJu «j j>»J 4_)L^ltl ^^^3 L^jjjJ ^yJJ j-uaJ jl V^V 1 
^ *>^ ^ ' ' ' j! ^° * >-3Juk j j ii -»o ^yic J a-« 't US I j! I o r jiaJjl ,>i » . 




ft r**^ l * 



fcSlhJI 



<j-a Lj^-3 (Jj -fc "< 1 1 IJLdb (J-i->a 3j * "' ' "J "^ •(j)J>iII (jili-JeJLo d al Ul I aLlaJ 

(jjjj "iff s^jj »Qjaj>SJI >> ^ , ■■<? uyJLio ,3ljtjJH i_ajtgJ1 ^^ ljUlcl) <jL»)J! 
f.\ j mi al i ( 1 1" j <«;<_ajJlj icj iMIj i4_£j_>JI w II j * " *_■ «JLc. ^l 3jj^_LiaJLi 
.aj_iJI 4 i^ a a 1 (jl-» -yj (jl (_£ j j_«i_». V I jj-3jl) (jSLall (jju (_pJI ,_jj^>.VI 3j_j_>JI 

jjjijjl Lj^LstJ (_LjJti (J j}\ CjIjI j Mill J!La) Low^Jji'v'itl (_^ a, I n'lll a£.j (jj-I^j 
-Sa-aj (jl (J^-oj (4 _i mi < i i" i t l aJsLLaJI ,j^o (ji -tlV" i i i 1 ,1 (jrH^JL) " 1 J ^W U^* - ^ t^' 
. d_jic 1 iljn",i ii <i 1 (jjfcljj (jl I ijlf (_>u ; l! ^jSj i(jaJ_^Sj| ,j-o JL>- -^^J (j^l (^L*^ 
*_o (J^oIjuIlII <_Lwl tj-o f.Uj^$J\ jl CjIjI j mil j|^c (j I V "_) (jl ^jjj ^oJLaJI r-Lx^j V 
I a <j jK (ji a£.j o-^ I a glLfl-cJ (_g^_a_j La Ij-JJ^ U)j .' . ' '" ^ ^ Jj ir-LjJLl j j_i~> 
JLjJjj L4J t_5j-TJ (_jjJI 4_Sji^iaJu (jl,« "m I a ,j.4 4jjj -»■ iJLsljLSijI ^1 (jlj_CJLj 

. Ifrol, lV" inlj Ljlajj liaLLaJI 
(j^jjN I) jj a t '■ A_jjj-jjl (_,JJ 4 irt ■»• n *n SjJoj (jc (j-> j j Mill J. -v.1 I i ii ij 

(jl_a ' (jj " ' " 'j>J 4 t_aL>. (jji jJj_Sj_ uj cj^jjj j j "ij I «i s j . (_jl3jVI ( _ ;r Js Lilaj-Ill 

x_j_aj>. ^j ■ " ■ 1 1 (j ii i -vJ I i * II (j "i i nj (jl jSutJ jl ■ A.-r n I ' (_y^b 4_2-jJLa<JI i _^i 4IS i~il,l 
j. jf lIjLJ^j^jjJlj-^JI JjIj* (jnjl (j^LI) 4_uLjjJ,I Sji.ljln'll jLiJIj i Uniill Jjlj-a 
i-flljuJi! J_a Uulj'i « dilj »J JJoJJ i(l JU^ ^ «_jj|jli2!l JLa^l JfLa 4jjuiilll 
^yoJI i^oJtill (j-o ( _)i3j'2l (jjUej) j_gj mi j II (__>jtl>JI (3^1 lij (j^-J • 4j>- jjUaJ I r-LUI 

■ ^ j" " 4 j tJ 1 1 (jLa <(j^j^SJI (j-a 4ljLk jj^Li« <_,!£■ ^^Ijo 

dllj yiUo Jj ijjjjjSJI JLxu^5 (^Ij CjljLviJl CmiA iiiilj ^1 4jaLx^VLij 

j»laielu<l ^ j\j <i"m>U VL*j» i-iJ_>y La-* .4ljlm ^Jl ^Ll-=tJ La ^ cLilisU^I 

Jj^s^iJI (jSl-af lij i Ula <4JijJu>JI 4_aLUil Ij mLmf IjJU-a-a (JjjJ-s-VI Ji>3jJI 
liilaJ i.i^l i^U (jjj^Lil „l j..m<>f ^yJUi jLik-uoV La ajj-jt-u 4_5_i > is (jjl 
JUu jjic 4jj| .^"aiVlj 4.ila »tl J_4L»JI Jl>i V jl !4jLa (jn.lV'JIj aljLa-" .nVI 
.(JjLaJLi a^jLcjI ^& (jj^.o'n.n.a tLalxIl (jSL! t LLa CjIjJlu-u 
CjuUJI (j^ (ja^jj S 1 1 ^jjvjjj j ill ' <c (J|^_«J I » JL>o (4j>.mi CjljLiJI (j-U (jjj 
(_yjl!i (jjj^iejj jl jt-ii^-il (jj* mJj_3>! 3jLcIj 3^Sla tiJLokJ .4_j_Cilji^JI ^^^usljjflj 
. Jo_l>JLI pL3 ^^ (__,"-»■ jl 4 1 1 1 r> SjLaS i ( _^ajVl C i- sj La.jJj. j-> . (jjj^JI .Ij i ii*? I 

^j" t * SjLj 3 jif -.jj^-i^fiJLi (Jiti I o j °i _ LLa ^Ujjj i(5_jjjjVl 3 j-»-~ll) J>jJI t sequestration (*) 





i«JjjJI» olji") %-a ^aljJULi L^oljLa-'mlj <Switchgrass L>M [ 

OJlA ^1 jLjj^Li i,j^j^£JI ..IjiiiM (^li! 2 _, ■ 1 , „ SLlSL-s Cjllili ill L^ic ?," n JL3 jl 
Jjjl!! J^sIjj ! jlj» -J-^><JI (jr^ JtiilLi .ia-=j^ai,l (j^j^LJI al.ATT " i .1L1 j«i i" CjLjLjJI 
(j-a JujJ. (j^aLlJI J i^iitl jJajH (j* yjj 'J flU jLc. ^I (43e_i!l Jj^iJ Cjl u2u *_« 

4J| (_^t»- riin jJa 4j^3j (ci.j JSLi-JJ i-.-i.,m..U .S5J95JI I Jm> jLa 4 ((J;t_»^> LaJlI 1 

•"LA^JL?' 'JflU -*IXn ii a jLualal (^J Jj^iaJU jjju>JI 

Lj».jJjj£j (j-a <L>.ji, jLixJI Jj^-M cr'! ^J lS J jri -^^ '<jy-^ Lr'i 5jlC.Lo!I |_y» 
jj_l 5JL«jJI ^jTj SjJlIII 4_2jjJaJI (jLs i* ( _ y jl J5> (»^.j tji*-^ .ii-jlaJiJI SJaLLaJI 
. LuSi^SL! l^jjajG 4j »j 5 i Jj nla e t _ r xij J-j£>l (_yA 4JalUII LuaL>V" ml ^yS 5jj^_ci 
Jjj^la <_yL LiDJ (jL£l elj-u, < 3" m V 3^lLaJJ t_gj m j II (^uJcjJI ^t m ,j? J-J-^- 
CjLLiJI jLa_iil fclaJ3 a! i4_l^I ii^ill SJsiiaJl AjJjj >TjLlst3e_a ^^ *je_aJI Jjj-^ 
7-l"( lia (J~ <i"jj . S^-juo L*i I Sl_L5tJJ (_5jJ^_Lia ^t ■ nil l_<i]j (Ji>3 (jl L»-£ . <-ulj)"l i nVl 
LLjlaj SJaLLail aljiitlij.'i?! I j_A Jji^J o^ L3-^ <Sj '""^ Q"'?^ j»I.i"hiII JjJELuJ.1 
3J- _ i * jj <J^JJ_t_a SjLALtja ^^Jl Jj^ajJ! (j_J^J <j1 (j^*JJ ' 1 i ?*ij I (j^JjS-ll Jya LJL>- j 

(jSJ <<al Ull el>Jo- ^1 4 mciMLi .U5« 5„t_i ->. ^jLJLI ajuk Jjjs jji (jj^j ji^ 
?LljL^>- JI^Jo («JL»JI ^^,1^. JjtilLj a* A*-* L^jjjjjJ dj <ijii->. 4_lo^3 ^1 LilUjk Jul 
Jl^J3 i^j_o_j^ (jyJS 4_l>isIjlJI 4^>jJLI AjkLu. ^1 j tnilljj ic^^^ii J^ ^j^a f»A>" (_,U ^ 
i t^i <i ill ^iiJJ ^ jl <* ( _ ) jix^Jj (jl ^jSLaj >-ijj_" m-a (_>j<l_uii (_£l LilLlA (J-^jJ 4JLj ^£!ji 

. LsLu (_jn5.it II ^If j-^aVI (^>SJ .aM-cl i_3j i^»^J,l 3 j-t-LUI cj\ j ■>• j'tlj" i "VI .V" 
^jLJII (__,!£. L « ^.Ij L^LijI ^JLla (jf ■> ■* * . »j (jJLsJI ^_lj-lll Jj-^L« ^1 -^ 

4Jul jLclj »i_iVI f_yt^i ?TJ>^- I <jjl<* J-^J SjiaLlji ^^3 _ I JJ_Lj>Ji _ i>!yLcl S^x-Jl 1 
SjjLLsVI 2, 1 -r"U (CjsVl SjL^ljLja ^-Aj :3_iojtVI jJLi j-«l j^ij it flj lr (jj- L i, ^ i ' . ' ' 

j-i^uki jj^Vi a^oji ajiLavi ujla c^.15; u.jj .(fccc> w j-ui ^i 5 o 1 — 
^jjji fUsLdi j^iii ^l^Vi ^^2-u L^,f u_<; , ^ ^^Y f l^ji ja jjj a_^' 



. UN Framework Convention on Climate Change; FC( < 




i^j^JI i_flX_iJI ^,3 ^l^jdl cjIjLL CjIJj^S i-m ; 'm ^j cr «^JLi L$.jLr (jryuSaAl 

jjl Ja*.V . (Jr j>-L<J,l jall^ rtt (^ j _< lr— i ■•>■ J i- JU CjjJ ». » i<ij (_gj j u< a ul if, 

..Uii '"I CjISI < i Wl J^_^jo (j.i jtj i2JLi_3jdl CjljLc. Cj\j-jl£j3 ^ U »" 2 _. at *"VI 

Jjiij i_flj^j jUlII L^J^g"! ml C;r J3 a_aj.,,itl l£j>-ai (_,"■->■ »jJj Ijufc jjLfl 'LlLi^j 

LJL». S^jI jJI S^jjJ.1 cbl_clj_JI ^!>_xj jf 3 jL^jJI ^Ja 4. ;<<u ^JLJI <jl ^Jj 

JjLojVI j<u La ( _ 7 i-^- ' ^^ a j-^P ^ FCCC Jl 3jufcL«j! jjLs .2 n ,„1^ ^j j • " 'j 

5^JL*jj 4jT-j"i^IL-u1 «^La : L$-i ojL>uJ (j^-aJ (jH^I 3-inj£ll (jric Liajl (j^JJ <a_ji*i 

u-u» .S.I frl_«JJ <=t xlc j m"t La_£ <4 'ij'^jJI CjIjLc. '"'tj J^j" '"-J .'"'" 3 J *- , "t 

3-Lftl .«_ a (^ Llai^JI «_i^oa- a _^A I jjfcj .((^-LLjlJI <l ■ -» " *_*d I 2_S^_a^ (jj^j Vl 

,_^lll .3_tia)J| L^Jjl j^>-j L^aljutLa :FCCC Jl 2_i]3Lfljl ^^ >r»jij ^^l ijjjj^ 
a j_c c*ij ij«ij<Ji ^j— at j i si 4_m\ j i nil j_jjj\_ui| (jJx. Lgji mii (_p5jL_a_!i!l iS^-^ 

(jr iaj (jl i^j^J t 4_-y n i n 0_il£ (jjj ^jo^lS j'^-C. (jA^ 'SjJkLms (_£l (jl . I g"i j < ajj 

•^■1 '"J'J 5j <ir I 4j^Aj (ji^- 
(Lijjjt ^ 4_uoLi. S—fl-LAj (jSJj) (j^-° J^ Lr^ CjLajSjJ! ijM* '*■ -^ OJ- 1 lS^^j 
■ 4.« i X I jloa tfjj i n_t I, Irj (j I i- 1 t- j CjLiVajjVI ^^J^**"' (j' LT^ 3"^^^ Lt^I *^^ > ' (V 3 
^ i M T) 4_iUalI ^L-nJI jiLtaiJI ^ 4^aiijJLI JUI (^olj (O^-oiS jjl (^Jl 1 JLA g^JJ 
CjIUt- a (jja ^j— l^»~H a^j »_-%■ 1, 1 pj.ui"n jjLfl (JLULia ij a-»JI ajj^iaj aJjLi L^jjSLi 
i^l (jrltj .2JjLk 3 A,k<~ ^^ic ^jUm .ii SjJjeiLI 2-aLLaJI TtJIi^it ^Jjj li -vVl J^3^l 
»jj J_u IjU J a <") ^>l djj| i n ", gV| 4_lj1 q f |^_J I ajuk JU, cTjJL> '^ Q " '" l ' JL*' 
JiaJSylJ 4 j ajSLaJl u^LjLtV! i_sLSj| Jlji) CjI cgLj mtL 2 Si. ~tl CjL»-!iLu3)fl 
i-ifljJ JuC (jj-u^JI 4 i ?^ ii Vi a CjI ji S" ^1 (Jjjj it "it I (_,lf- >Lja- oi" (jlJI (i^JJ n*wVI 
. Vjf |ju» .S J-JJL3- Mjji«-l (jJI 4jvL>Jt JJ£. jt tjUxIt (jfi 3jijj>-aJ.I .-.IU-^1 1 
^ (ISLjj^al ^ 2_u=al^- 4 n in; (j£Jj) 0^-° J^ Cr^ CjLajSL^Jl ^l_S iLuljJ 
1( jljjj£JLi \ j<i a joJVjE. ^jJI i-aJju Lul LAjLia 4jj3 3jL.il JjjijJ (jl (jJI 4^>.Liv 
CjIjLc CjljLtjjt (_ r l<C- J^J^ LV°>^ J' '(J3i>^' 4-^'j- l ^ s J^Li. (j-a I jjfc *u tlj^uj 
(_>2j 'Wj^Jj La jl 4«^_^.ljj (^j-t^-l Ijf- J-ci»)) f-^aJ (j-a 4j^j ajjjjjji CjLJTj i4jjJ3jJ| 




i^aJlaJI ujj&JI ^1 (oSj L?jo 



(^jJI Sjjl jJI (^^Jk Ojjk J . 1 g jl (J-ojJ V 4jJ_5 BjLu/I JLuijj (jC <Li 



t^^Lsej i<i_i£j^a>l <LcLi-uaJLfl 'JJ '■"^ J .'^^ 3j "i «"i 1 1 (_)\jJ '*"'* . ..I j . .. I jIA. I \ 
^ jl 4 ~i ~r 1,1*^1 <jl \\ S ~. <- \l t (jl_^ LjI i .m r,a LgJ (jauJ i4_ujjjVI i_cLLuaJI 
J .' ^ " ' " y ' (_j-3 4jI_31SjO j] <U ' ^'j " ***! *Cij i ii (jjj^SJl ^ '^'•»'« \ j -v-^J q*i\" 
JjJs^J Jji_t-3 (_yjJI (jiil^JU (_>saA^ (_>""»» 4_J1 j^ 4ijj- ,mll j j i.U ^-flJflj . l.jj^JjJ! 
1 1 j iiiSI ^jlliJ i^jt^i Mil [y> <—J^ i^it - LjJL>- _ i i V i r-n i_JLLaj ISjyjol iJ ^S asc-o!\ 
. ^L2ILi 3juJL>- Ca\ \rt-r « ^JZ j\ <i Yi m VI jj-a (jS, «i"*i I'.j-ri it j^j^£L!l 
: jj-ikj nj^Jj^JI 4 ir-iii -i- ill 4jjejj IjJlxn 2 1 ajufc (j^ doJOll (jS^J I (_j.ll I Jjk j j i'ijj 
OJUfc j mi 1j 4_L_i_ul_uiVI Cjl-=eJ VI » j I -»■ i"i"t !_,'/* J I JUfcj . ' J ^-jlj^'"j (O-IjlII ^j^_«" 

SLaLkJLi 3, S It'll <1jL=*jS!I ^ jl n'i" ...Vl <jt iPi j^'ILiJ • J>^' c^ £jLsbjVI 

jl (^j CjLoj£->JI r-ll^o i(jUjiaUI (JjJLSjlII (_£JLa (^ylc 5, t mi 1 __yixaitjl jJs rLiU3 
l«ic Jjsxj ( _ T 3 (J« lilLi t_yjjj f-">J -lifl i4j i i in *fcj Lo^iJ '''J '" .'" *JJ '"*.' (J*"-J-" 
jLsjV LgjUe-if l5>^ j' 4jLc.VI CjVI£jj a jii.ll JjJ-ll ^yLl L^ajl i_^*jj .rLJ,l 
JLi^Ia (Jjia-Sl J'lo "mj .r-Lill j j t" «-a lJljSjJI (_yijC j_<JLiJI aJLjlJI aJLcl ml (Jj-". 

JjJiaVlj .(jj)jLji!l jLiik.1 j»o£. ^ya <JL>- (_$t (^^ n^jlji «~rll jL^icI ^s f l^^u!yU 

|^fL>. JLn^VI ?tJ-4J (_jjJl lj^i>^' i..A\^jua (J!La CjL^Iji .Jl liUj £Jb JV^! tiUi (Jjo 

*^Ll4Jj 4^jJLa^JI '" *' ''/.**. 1 1 j i ^" i LiA^ 
pLjjl ^^A r-LUI SjiiLLo (^ t'l inll Jjlii'it 5jj*».jJI Sj^JJLI Sjj^JaJI ojl^ ^AJJJ 
«.Ijj>.Li 4jIjlJI ^ joJLtJI »13 IjJ (_ysj)j^xiJI «L>-j (^Ic ^iijrt-K. I JlAj .rtjlmll >nl»ll 
(J^Laj 4JI i^^^iijj AjJ Ji^-Mj L«5 <(_,JJ»J lJUkj .iIjIjIjljjVI (^ SJjuJLja CjLuaj_iiitJ 
i^C- - I () lijkp LSj^" "^ 3JjL& CjIjI oiiTi i^il iXlLlA (jjSj jl JjV» (j^>-i!l ' ^ '" "' ' " 
jlj-a. " m VI i- <ll-i"i ji.ij . Luj-o i)j$-i o-l CjIjI «>.."~i i nVI ajjk jjjs JuL»JI (jl (jja (C£.>ll 
. LJU- j-o at 4jLc jJjj U^ jjSI rliil *i»j (jLuVI (jja I Jljjji j I oVini^M ,_y3 



mJ j (jr-iir ifii j^l 4 j inilLl i_y-J-^- «*-J I jj «^>" (jrJI 4_»JL>JI i_aj^-laJI LJjj_cJlJ 
(_gl lLILLiI (J^-3 • 1 (j J * (jJ«Lc jJ ^JLcjJ 1 1 7i n j i » (jLS Lcjj (J-<i^_ij (J_us aj i tt~\ \ 

AJ-JI aJLc ^ (3^VI u 7l J 1^11 (j^-l-ml J I ntl (jLj jLSJLcVI ^Jt JjCJU l.l in 




(_ T AJ '■ 4^J I ii) a 4 j r j i 4 I <^« a i(j_ajj| (jja ;*J„' ' ' ?■ ** ,j\^3 . ^jJLtJI 4^>-lj jji! 

1 ill i a iCifljJI cdJi (jr^J •U_9JJ^ 4_SljJo ^^3 (_Jjj JlijJL-k. (jylc (JjJj ^^^-J 

(j? (jr^ ^JtlaLa J-±£- Igi'vl SjiLJ.1 cZjLa^L-JI (_>A*J iZjj^Jo <(j^l JL>JI jyk 

<y- CFCs ^Li^jj^jjiajj^lSJI j»l ji«JLuil i9JL»Jl Lill3 j^) j M! Ml JLxJsi 

(j^J . 4 j m i 4 .IS L i" i, « £jjJL>- (_ y 3 , [ i^i^ UJ- 5 U-" ("fl '"" '"'l^ f'- L i>-p-l' 4^,1 i i„-> 
4-a- j"i't <±jjj_jtj I j,l j" LLlLift (jL£ ijjVI JL>JI ^yjfc I o 1"< a idfrjJI lilli 

uj^l JL-JI o-* L*Jla ioSyi liili ^j .3KmiU J-*Uo iSj->- lij 2_ujl£ 

.JU_iJI JajJI 4_«jLi« jjk 4j3_i!| a_t£.ljj-aJl gj| moll JjVl ^LflJJ^M (jl£ 

<j? ch* dj ... nj-ll 2JSLA1.I cJLS t( j^l JL?JI ^ LJioa «t-jJboJI tdJj (jjj 

<Ja3 (j^a (Jjj-dJL^ :4S ml n") a 4_JtLc 4 '1 -»■" , ,.1 J^Li- (jj" (_£a_<-u (J£>"J (jJ j-aVI 
JS—a JjJ <TjIj1_»_j_i1 4— usj o* (2)1 4_j| gill (_^ (j*?<ij i ,!-> S '"> (_jj-i.ll ,«JL-»JI 

. JLl^JIj (j-l-uaJ1 
t 4j3 j I n <i 1 1 Lj i LlJjJij) (JjJlII (^h* Sj.j ii i a> 4_Laj>- 3jLiJ3 (JjLia_aJJ iiiilj *-aj 
oJLA i~iiiii-». JJ3j i > SAV aL*JI (_yi *■ ' JLjJlJ^a Jj^jjjjj fJ^JJ («J i(l£jpjal 

» j i i r-i" (j^? '!»'« '« jJ : Ij-aLi L^U>J jiaJLlI 3jl_j_»_jJI 4_jt,l_-JI 3jlaI -1.1 
(Jjj CjLa^tc iiILLik (jV Jj i(j2l 1 j-wjjG 4 • '-> j '" --" (hjj tij Lj^^s j jl^jjjJSLt I 

j-j <i " i i ii (^ .(j^l -"< 11 (^1 LqJojjAo (Jj_ii!L> CjIJlJ ojjjVt 4_a_Jo (jl (_,!£. 
4jjj»JI jLuaj>U 4-J.LiJI JUJaJllj ajLuU SjjtHl j<uiVi gJiU^J jJUol <Y • • Y 
\jj V-i a La I ii" jj-xj r«JL*JI (j|» :<i ja ^jJlt>o «^a SjL-ljw t Lul (J^j.^ Ij_)j_flj 
jlja.ll <j\ tyJI 4ja-Ull WjtUJI JUJL»>I j.j Mi't J-ij-w <(JJjjVl iiiL (^Uj _^ej 
(_,lii i nil 4jLiajn j j, ti ni^-iajoJI ^^3 Ojj_9^-l SjLaJuaaJll CjLiaLa-iSJI (jjs (_jKll 
jjjuj . gilnji (OJJ tillj (jl (<l£-J (jr^ 1 'J fl" hi « (j^a^LZi (_^ f(_^>JI i_354jJ! (j-a 
(Jl " l " o VI jlj o" i i n l (jl a i^l (_£j_2Jl (j-ml J lull alj\jJVI 3jjj_tis ^_jQi!l OJlA 
4_a^> n"it,l JjJlII (Jj-3 (j^ (JLjjJiJ^ja (Ja^^3^j_Lj <L3aj_*J,l 4_JjJl!I 4_j_aLaj^U 

c_iL_j ujVLj (_y£.^JI (j_a Jjj a (jjl I Ti >-La. I i^-ijl j_^Jclj (_j-&J .4 j| aLlllj 

£j\j Sjij-a-jJ,! Llajlj^LJ (J ■ ^ a * (_, i 1<* (O^-ilj < i ' ll"i j_uLlII 4_Cj— ijJ 4 it-i j* ml,! 

.((?-LiJLl jjijj OJLjLj"' 4 iijU ^1 ii"ii nl 



5n.it-. inn hi* ^1 jiyLl JLi^ JLjiij^i Jj^^^j jl ^*,r I ,«" : JLi^ii^i J^^^j : Montreal Protocol (*) 

r-QJjj llJIM ^",, „l , ^IjJ ^Aj tCjI^-a 3_l^ ^lllj J, 1 1 sdjJJLJ /^jj , \ ^AV |*L£. 4-1.1(01 JL >Ij»^Q 4iiJUa (^ u_5JJ^' 




Jjal (_>-ujJj OjJLoJI 1^1 "°i\ u^l 1 1 > j ii t" j-J-£? r-Liil 3K mi a (j| («jtj (_,lr j 

ojSLi-u Lajjuv. (^1 3 uUji\ 3_ul jjl ^Jl ,^1,1 4 ISLAi a j_a llLIj ^ i_il j mVl 
r^Ltlll <LL<aJa (jjs I ^ d \ t" (jSLaj (JT lJI ^jjjJI (jjs lJUJl*JI tiJLuk Jt^J MJ9 u:: ■<iJL , 
-Jj-2j (jl 4-iicj i4l*\ nill tfJL^j ^j-ill «JL*Jt i r j i .i" 1 1 n'"i i&Jlj <_£J i^-^Lj . alxA 

njjLjLjJI (^^ > j ^ ^H (cJL«JI (jjal^j jl t_i*j i Sh^ * d .* (3^ * "_' *-<i ^ a l5jj 

JLU ^,1^: ajj .,-■->■ j^JI iaLiisyLi _ OJ9aJI JjaLc Lr lc tfjl^ol ^ J^tJi 4-&Jj 
3_$jl m a (jl iLiJlj .i_o-l£i!I (^k- 43 j_r I i ii I _ (J^iJI (uJLjJI j>s I j-*-jJj i'v "II j 
lIiLcI imllj Ojj)-JJ.J Li^^-ui '*■! i-»^il LaJiic. 't->"' a 4Jl jl :r-l"ni 1,1 ( _ r 4 icLiuaJI 
'*'* jSLal i4jjLhjSLII oLcLLuaJI CjIS^jI 3_l3j j£ ^ 4jj^ts Ijj^jV I <Ljl a/vJI 
«(_yj (_yJ» i—jlSj—uj C'_i •> i ii il jL-3a .Ou^^-SjjjJ-fljij^iSjl ^j --j ' -> *» ■ 4 ii ii i r> 
1 <ij 3 4jJtL»JI i l-ni 1 1 1 4_cl no j-e 4-^j 1 ni a ajj mi «Jji»j (4_uLLajj_jjl Jajj_iJll 
h-^V .3_ij|j_c: i-.lU 3 Kj^^aVl .liiiill 3_tLii^s j£J ir-LUI 3_i^a_3j jU-.J 
^yJI (JjJL^-LjJI (Jj^ojj (j I JUu iUii' a i—SjJ\ fji] I'm i^i tl CjjijjJ jl ja^.i».l mil 
L<jjj . 4_Sj Milt 4_jLj_3j_i-uJ.I 7-LjVI (j^-xiaj l_4» lolJjjj^jjj^jjijKLL! J^ ju 

7-LUI 3jjux9 4^-\jJi (_y3 JaAllI 3^LLu3 4-SJ1 ar Jl « m'tl (_yfl <_i unJI i_djj rr i^>^j 

0^ (jtVi SajJU>JI 4...I aU,.ll 2JjVl_3 ;3-j_aJbf j *i<Vl j^ ^ 'I j Ml L>u jjJ|j 
Cxfl^JI (^ V ii " ■» j jj15 Laja ^ ju& i Iji^-iis ^-^' ^' '"'.'"' Ojjj^"' jLaJ ,j-o '_■ i fl"H 
(j^SLj Lu LJj^a Jbjjljjja (jl *ij a (jLS^ JlBj ,l£Jj_3cjj jl aJL»JI 4_t^ jjJk mjJlII 
I JU iaLuI "jl>jJ I a j i n~fc (_£^-ii_jjl (jjii?JI "Lj ' Ter< i nl (_)J > «" i (j-uJsjLLaJL! y-l a i nil 
"tJj^JLl flJLA (J i a l (j^ SrJ I (j f| j o i n ~l jS-aJ jjj_iS (j-a 4 ii" i*i a gJUfel, «-a ^1 jjlj 
iA/IIT 1 j ^-jJ 1 ' >" 1 1 (j ii" i ni) iVilmLa ' g*!' -\^a ikLuJ^jU ^ojjLa» Lai . Ljuajf 5a_SJI a 

Jl — x — a ^ SjuIjJI 4Jil — =t_il jc iS—^jl illL JjjJ 3J.5I atj jl__a ^JJI^ 

4jLSL>JI aJLA (jj> foJjLjj (jl i_t*J j«JL»JI (jl (_,!£. j i/~\ yt iCjLj^j^JjjiijjjiSLII 

: LftJJLaj i^jj*. ^jjIS' (j^ 
>ir'^ '(j'Jj.'ll (jjL *"H L^-jjjOj VLxjo JLj^jjjjs Jj£jjj^j JUlj 
:(_ r x£jiJI jl^"i 1.VL) (j I « " J 1 a j'^ 4-LX-&VI 4_»]lj CjLSjLui ^■■jl 
LLuaiil Jj*J Ljj-j-u J a.« 1 1 3 a, lii'iUj 4j_aLi!l Jjjll Jj ■ ■■ '*" i j*« 

.(»jv.jill _ 4jJI1=j^j Sjj-ii^ cjUjUjS SS^i ; Montreal Imperial Chemical Industries; ICI ( » > 



AjaalJ»JlhJI 

^S Vj^_l^>. IjjJ <— n 1" jjl 4cl i i<->U (j^-*JJ '?"^-?-^ 4jJ,L»J1 3 /< ■! J ^ 

,«iUi , „ ,i l( J ig.j ^ 7-Llll ^JJ>J (JjjO -LjJ fl"1 4 iriaLiJ' 4_*_ulaJI ^jLa <jl i ^-i~ ->- Li 
<_uj9 (j^o 4 3*^-J * 4jj rurr a SjU^- ^J*M j" , ,.l iji^j ijL>. J^J -(J« <i n (*J-»J \jj^-a 

jJuJ *-j1 i in 4_iLj jL£ La LJLi 4 . n ii'i jjk 4JI /aAj U q 'tiUj) j^Li J^ljj in 
^ «LsUaJl ^-jU^ < n»^>j JlJ£. ijjJLlII Ji.g .ill ^ i-Sj-x^sjllj) 4 t o mil ^j i nil 

rj-i>>^j Jiir" mil i_alj iVi ml (jk. IjjLs [jL^ «jLa ^^^LsJLl <jj^*l\ i-aM-JJI 

dljbjl islj>II (jyJJ lilj^JaJ ja f jlj I <i K)i tB^ji ol j JLJ9 JU3j .^In " ml 
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jjk I j_A (j^S '5il]j h "i ^ t l » .11 ^jjj 1 a 

Lujj-i_JL£ j^^ !>*^f <Ls-jl= ^jjl Jtj_^l 
«(JLj J-ji (^^ a j) Ul I (^^^AiiLaj ' *-- " * j * a _ ~j I « U 

JIJ uiJI <jL_£ . ji_jjJI c?-^ - (j^-^^-^ 1 <_> U J-' 

ij-a 4nf ^^ l.c j - 3 . « (J^_JUI oL>ijLi ^Jajjs) 
(_yi£- Cj^jiu (_,jJi »| flViqU jl«i/->11 jljjJI CjLiL>.I 

«l_ua_jj < i-» i .ij i U I" V j Jjjjl ^ 1 "ill (jj^" * 
1^ i i i) 1 iv_jjj>j _ 

.Sixty Days of Los Angeles Sky Patch (View to the East) (*) 
jLiff -i-=-l '.( j^uil ( j'm i.i LiIu^S.,ii,.i1l ^yt) VuisjjS, ! Krishna (**) 
4*ftl ^li ._jiii <J>U j.,,.^ y* 3 .a^jj-ji^JI S mS.i I ^ <^MI " W^ J^ Jjj' 05^3 ^ 



LpjJ ■l J^L^ ^yfl A 1 mil 





-,iti 


. 
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1 .-, .ao 


^OSJ 


\^ ! 


A 


» ,,.11 


1 -» " . ., 


"I 1 



gjnyll 



fcSUvll 



(j >■ q i"ili mJL^j 1 a m i^Lcia_u i. ^ ''s- . i .iiiUa '(j^jjlj (3.J.3' fi ° ' ' ' UL^' 1 * 

Cj^j-L-u "\ I.J (_)jJ_^_ILC. _ 

jJ (j£L! t (J _il i i^l I (jL>-JlI1 i m .i m_i i_JjLaj Ljjj j_a_J L£ j^ s-t «i i .it) (j_»J» # 

.((I j K rcjLs t5jj' (JU-^J 5h«i-w g.1 «i mil Ay~( i a '^ Ijjjjla (jjl r^iJij 
Cjl n ii ii A . Cj . jS^jI _ 
ijja. (jr^- W J ' •A-S^C-I . ^jJljJfc-jl L$Jj Jj-3j (_j-«I (j£J 'cjjj' ^ " ' "^ OJ^ 1 ' * 

.«^f UjV (_£ tjJI L^lji ^f yJL. <(jj!ll liilju Lkljl (j! ^.LaTinil V (_,;&] 

iZjIj'h II * l i _J ; l-lj|j _ 

LcL. U .IjjLJh.i.g Ct T _ 

Sjlc (J-j-^ (jjijL>iJ I (_>jijJ ^j-3 ^l^-^il cjjIj SjJla Ijj—usLc (j^s (j-lj 4 ; iimILj 

i_jjj|j iSJjjdl (^ 5 «g i nil ^jinll ^LuAll (jLi-jJI jl ni"'i| ^ J°i <i ""> 5K uiU 

^^a iUi ntl L-JLsr <i_i 4 g j j Mill spLcj n"n I £ Ac !j'riei ij in (jL£ jj LitS JJ-iJ jjL£ 
• ^a iC^SjJI (_J1^_La L.J ijjj lijli^ <_!jja- (jlSLuJ j u\ 1 1 (jrlaj u^lj - 4 m m« 1 1 aLj V! 

. ufej_i£. (jja IjjjiI Cj-ili aLjVI jjAjlj (jl 

i4_uLiII 4_JLL«JI i _j^_=»JI jLjjj i \ \iX >Jjj (jj« (jj^., mi «3lj (jjjLtiJI j^d 

(jli-aJI ..^L-LkiSI (jL^jJI ..(jjl mMI (jL^-jJI jj* jjulII Iaa (jL£j - Ji-ljJI 
i«(jjl i iMI (jLi-j^TI (jy^. 4ajjJL>JI ^jj^slj^tl t_jj^»-» t_illS Ijli I j^SLik "i,,. 1 ^. 1 ''"^ 
flj^JI 3ji^>- SjIjJ cj^- jjL^ 3 i^jji^LjoI (j-"j-I (^3 c-lj^JI iijJUl (__, n i nj ^fjLj _j-*j 
4-^alj.ajljU ciLcJ-SLtl ujuk iJiuL^ jlsj . Lujj-a-JLSL! ^^.LjJI (Ja-LnJI ijJoLU, 

I n J 1 i4_UjiJI tiilj (_;,£ ajUlII 4jjjJLI j hfl, 4^^1 1^-> ij^LuL^ Sjj mj 4jj -r m a 
fjjlaJLI t-jl"^ II .Jj U>""i i njj .«<t_ujJll f^S (J^=-" (j-il J 'V*i (jL>.J» (Jjf 4JLj ( 'n inj 
J_aljJL i(JL»- (_^l (_yJ-C. njSj aJ r-LUl Cj^Jj (jl 7t_u3^_i_fl ijj) ii i^ a Jjjj j^,!^. 

(jLi-jJI ^jLSb :,Jj — 2_i_a h_jj-^>JI (j-«j (_y3 (j^L s ' i l (jj/jJ 4Jjj^a (_yic lJUj_>JI 
(jKinll (j! 4j».jjJ ^S«t j»L*JI f»Lit j^>.i ^ i^LiSLII ^ 4_j-^L.i^!I S^itjVlj 

. «/, I II fl l"i L-3 n I riS 4jI * k»"»- lojjo 




clgAJI 

Ojlj iili^llll 1 jufc J-i^ La t lj^>.L) *\ j till CjIUIihII CjVjLstja Cjjlj LaJSj 

(j^a JUj-tJIj lL_ll MI.-vVI (3j^*J J q t~1 (j~J1 (jlj-Sil ^l'* J llllljl J mil aIi I V" I 111 

1 j^J Ju^aJI ^Ljej)?! t_JiL>JI 5 .2_aLkJI L$J (jaj:Jiie"_^ ^1 (J^Vl i3>laJI 

£j)-M till J <jt >* - oj?jL-vI.l L^Jjl jljj ^pJI 4-"£LiJl (^ >,!-». _ ^LuciJl JjL>.jJ1 
L»£j iiiJJj j_oj . VL«^>. ji^l ^-yJ-ll cr^ (_>"■■> ■'i ' 1 1 s-yL^- -^ '"J" 1 (J*^ ^Lia^.11 
jjLa '^3 ' "^ jl « "~> (j-a (jLj>.^/l - fc> » « ^ys ^13 (^jJI <l>.^_U cjLL>.^M llLLj ju~>~ 
ijLa iCjjJiI! (j-a Lftjlj (jj^'i ij,u, i » ^Jjjdl (jls* "i (jl «^j ( j\*'° i -j j « Ti i — aj^^-laJ1 

(jl (_," "» '(jjj '*" »H U>^-" *— '^ J'J * .' ' " cr^ "* -^ r O^ ^* LjjJj (J^l (jVI nlj-^JI 
4_cjyJl Jii-aj Ju*j mJ (jit<\ Mill i_iaj_£ ^fcwa (jl (j^a (jVI (jjS'i mi J IjlJJ t> ti ii jl 

. Jj£ (>a L&ik. (jl£ ^1 

(jl 4ja^_»i, (j^i a>, i " i .I '3 igl o mil (jjJ (j£. (jjii! (_y3 (_>^LlJI CjJl_ijj (iiJI jJj 

Q3J j" 1 ^ fO-y -*! ' ^'J u> >~"lLj JIJj-uJI 1 JU* {j^C- 4>1' ^J ii J^ (jjJi^JLJ ^? (jj^_uS 
dioiijj jl ojt^aa LgJl Lai : 1 a gl ciJlj ^f (j-CLul (j^ 2 J^s-I^ <-\ «i mlLi j-iSLilU 
i'II* (_j-3j j U < I ( -j^, ^^jtaJj lIij) I" 1 1 (j£. < Lj-A t(Jlj i ii II (jSU • j Vi <l" (jl ^j-Lc 

iLp-jJa Jjjj' o-*^ cr^ frl o mil <jaJ 3*^ "-. ' **•■■' "11 tlv 9 5_l1L>JI SjjLiJI aLjVI 

(_>^i_jJ ^,3 4 Ij i a (jj» St! Jj ^ i Si (jjuu tl^-A (jl I i n\c I jl (jiiAiJ a j_ al J-A^ 

. 1 (j i nil) (_v*ijl>ijl 
(jj_ill (_y^ (_," ~>.J i«U_ui lAII (Jji J— »-^l J-i-« «-1_Jy^J1 lij^L) (jjo jjJuJ (^Ljuj 

*Liil (^Jl JjVl jjljjl llIHIj j^j Ijl* t> uJl (>a 4-K.jqi i^JtL .j_ic liJlill 

jjbj ijc^tAJI ^I^-»- (_L»-jJI (JjL>- La^ tajoJI ii^J" £y> JLScil j«JL«Jl (^ "Jl£j Jal 

<~i<"mi1 j^j .cJJJu m'tQ /<J IjuwI jjSL! <(_^JL>JLl ili^llll ^Ja t , . > ,." tLi JjVl ^Ul 

(j*a ,3j '^ill 5juJ_Ji» Lgjf ijln CLij^a\^ i(jjul fl_j_(k (j^a £_yJjVl ci«jjlj_jJ1 iSLULl 

IjUT All £_)->• U^£- Luj_9- Ij U->- !,"■ '^J-fl IJ-^J '"O^*--^^ »jl 1^1 » 1 j g 1 1 (OJlJo 

iJIiLljsjj i_ul^ J-&J i(j^iaj] (jj^>- i— "iS' -(jj "■_' till j Juu j . 1 1 r-» j I mJ ajj»- <JJJ (jSLI 
"uLio^fl)) (jl (_,itj (jJLiJ al a hi ^-<J mJJJI «iLi_aHI jl V i11» (jj MjLj) j J ^ m- 
tfjuo U& jlj}3 t (_,i if-illj tjl ,.t mllj i(_5jjpl (JjjJI CliLijjj 0^j_JI LliVj-b 
(jjj_~Ja .«(aJL«JI ftl_5t_j| »_i a ■*■ ^^3 ^i-1 (j^-° Ua' L>° J *< ^1 »4— ueLj. 4jjjJ.I 
.^^l _ i^olj. 5^,^.1 J^l (>c ^ILj jl^^^ajjjj JIJ-* i t^i. Ml :consumption (* i 



B£aaLT«J)UJI 

L^-ljaJaj *-a <LljjJ.I ( _ ;r S «je_ill Jjj-^cj J- 1 ' «"' (^--^ Cr^' Jl ^' CJ^-flLuaJ i3juJi_C. 

^,131 4-^LlJI 4-iUa- mil ait 4_j_3 Uj _ JjLiJI tjjuJ t_il 1 1'^> rL^V 3 j»j jUII 
{yi ( aV^f I SLjjcj ojjIj iJ^oL^ pj j i ill 5jI ciij .1 * mlj 1II0T a.Lc <*»j jk 

. IjS-^-a (j^' ■»■ ."VI 

. LCCi a j 4,j,t-al jJI 3Ll>JI ^^ <ul^Jalj < t « « nj^j jjLJjI 4l« -s.i Lw 4JjLiLa I ^ jJiS 

t |^_j^iJ| 4jr j <r-i i jj-1^- c-Lij _ j_jij (jyJjJ (_r J " a iJ-^' fr L)J>^' O-'^J U^' "^J 

jLija I j j i[ ( jjus^ <iL>.^_« (jr Sj| j_y5 _jjk (jVI o- 1l -'-' < *-y-*- a *'.>-* o' - Q^j aWII 

(jjj.1 (j^ d_2_j_2_>ij f0~ _t La ljjlj^_al J-Aj i4 j r I i if-ill Sjj) "ill j i^> r <L1jlj 

^Ij-^JI i^jJj 4, j ,i.,n i juljJj i'n-k ((^^UJI «JL»J1 (jljij (j^ Sj-jLUil ^j iKW 

2_2j^Ja ' ^ I" -»" I JUL ^, j i,,L.i'vt„ll oLaL^uVI a jjfc j i n »il LajJJ • Loj-o-C I j j' a 
l^ir sl^JI i-ZJoXi a j (}<i a (Jj^- iS^jjS 5jj mj <«Lii*Jl Jjjdl 4 _ ;r 3 (jjiLill jj>"i" 

■ ojjniill Jj-aJI tjlSL-u ^jl! 



C^-SJti j-j i*d (j I 7c^»-jJLI (Jj» i4 i j jtl «Lj»*^aJ JUi \ (j" j-J-Sl (2>^ 4jIJ_ui .A if 

f Lal oW4; ^ u'-J^' oX*^ 1 qI'l-u^II Lai .^^Jl jlj^-VI ^i ^jUJI 

tfj j ii ii 1 1 frLp-VI Ju>-1 _J-A$ nj^Lijilj jjjv (_ ;r 3 j-n T- mil *jJ lj)(j Ji"i _JJJ j^ "a 

I jut (2>c LjL».i jLia ^ £y> (jl (jL<j (j>i i_ijJL!L ^-2jj O 1 ^ ^ *> '^»L*JI i _ .lq (_,£ 

(Jj|_flJ j ■" V j JlS-J J-Aj (^_tj_uaJI JU>-I jLifulj '. LaLoJ a * I* *" " 4_ij^_Lj ^Jlj mil 
liyjJll (^3 CjIjLiuII (>a ^i^rfcj V ^JJI J.Jjl!I iii!j (j^a 4*it jUI j»jl*JI 4-Lkjf 
4J|» : LajL* iCjJjjJI (_y^ a^jiJI tSj^ 5 ^ ij-*-*^ Lt^' ^l>ll iy J^-L-alS.1 aL^uJIj 
J-2-3 i*LSjJI jj^a JLc jJ-flJ (jl j i i fill j-L o"u .(('(j^ji^ j lill (_p->a _ ^ j i n «-(_ y xij 
l5_a£^*VI ^j-iSLII o-^ 1 ^"^ O-b (j^- L>b-° U^? Vj-^ 1 oVl^«JI C^wjjf 
fJ-LOJ j-i-uaj] 4_iJux<aJI jjdl (j^a (4"i mj J ^a^*- 1 LilLlAj .i«jL«jl vLtjl » j a_-v ^3 

oLiLu j^l 4^>-Ltj LjSLj j«J ltu-jj-oJI ^^J iTj-^ul <j>.jjJ Lj_<Ja ii^DI o^fjii a 

juuj ,i>S_i tuijinM i> i^iUll i ,1^ ^ rft-La jl Jua t^jl o.nll ji^UJI jl j_^ '. Tiananmen Square (*) 
iJUI^^ajjJLi 4_JIUI,I SjjMJaJI iljIjjiliiUI ^j^a alu I... j^mi ,a_ii=S jtiUJl ,^5 Ai.jlil.1 ^jLJ.1 j-&\ {y. 




»l3?lll *£>-!& 



ij ' r- 1 1 ■ -^ (jjJ (]_>£. I <i o"iTl— m jls iS^jkUoJl liib ^ j iii fi'rl 4_ul 1^1 ■ 



4j1 cjJlj ia^J C.VI Jjl i-uj J j q (j^a ilaj ill TOjjj ."ill (_yJI ^JajJLj 

(j-*-* 3 'O^J^' 7T tii.i (ji^- 7-Llil j j, t" Jj-»- tj i>i ->J1 CjLcL q-^.1 4 j -vl i^H 
pj-i!l oVL>- (jl IjJ-Sjjlj (jl 4 j.iij) JjjJI ^^ (j^_ii-L*j (jjj ^If lj^>- J#i nit 

<*JSD <f»j-JI 5-^, ml._i1I 4-^l>5 <_pJt S.AjJl cuMSLAil ^1 Ji^i tilt 3_J.LjJt 
t 4 umLJI Sbjl,,^", V^l 4JL>JI ^ j»L*OjkV! Jj>^j <^Ji ^j! t«Jj 5" mil 

tAj_jJI rtJL»J! j-a Sj j, _i 'S *lj_rxl ^^JS {j\ iUj) "i mil ' (_,*. j Jl JoLLajeJVIj 
Jj <l^-o3 (j^LJt a_i,f <LajJL9 jhin j? S^*J l£JJI s<j '^^ Ci.m.j] SjjlSJLl 

(J^VI ^-i^ (ji^ V i"i i^jjj j I a j) t i ul)^_4-J jl i4_»JLjJLI j j i ^ <j_« Ijufc (_pjj 
(jl ( n i njJLl (j-JSJ • (_^>«.jl_>J I sl^_$JI iijjj i_n mi 4_»-aLill (j 1 , > I 1 1 1 ^^ Lj^-L.., 
<.ij i..i t 3.jLc _ (^yii- IjJ I tij^ljJI <- (umj I irijl J^jjj-cj JJUcJI ljufc i im>> ^t i 

Ijuk i^urtj Lo SjLij .4j^i!I clLujJI JjLUI <J^b j-Jaljl! oU-jJ (j"oj_«i!i 

jJa_Jaj i'-m -»■ i^^aj 1^1 ^Jl 4_».j er^ Jl liV^I^ t»l mill JjLSj) (JLJ--L! 1 
■ ^j AJ.5lj-^a ^ji^. djl j'ca-i a ij-^J '(jAjJ-d^ ls^- l>4^I <i ^**t J-g, -> J Cj L^_o V ' 
4_j_2 ( _ ;r jfcjj «4_ij_u)) (j_«lj^ (j^. 4-» -wLiJI (_p3l^_ailj S^Sjll '"*' J »_j" Jj-4-i < 

fj^Sl (_y3\jJSX\ f-jAJW (jj3 "/Y * 4nnl Tsl^tu JU>- (_yl-C *ULIj cl^a^II il^lj j«-»»i ■ 

(_$? (j-o j-iS^I 5l_a_^JI (^j l5 j _W W>^ ^-^>Lc- J-»j {jrfl-^ I j-^J »5^_iJLill Jj^ 1 ' 

<Jlijl^ j,^^ :J»I in'ii Liikj . <LjjJuJI f-jj i ii (_5^o» Ifljq L«J <4jlI« (jSLflj j-i-l c i ■ ■ .. 

Sj Al" a 4^ j 'v 2jl_cLLLh _jl l^-j*uL_j_a 4jl_C-j Jti % ' fl ^ a >-"jjlj ^J-^ 3 >-^ ' 

? JU4JI f_j£ j nA\ clijj tS^h*" SjLc sVill ^^ ** "* I ■ "pll 4 ■ -^ ■ -^ •» - 



olj—tS^jJl J- a_i 5 1 j 1 H 3jj_» jj^jG -.^y, , .U (JjjJUl) J=LIaJtJVI -.. ecological degradalion ■ 
^-JLLJI (jrtjliill jL-S "Ljjj u S j 1 r, j-» jl (jjUc. JnT i^^iL.-a iiLtl Jia. :Live Aid conccn 1 

. fia-yJ.1 - 43UlVI JUcV 4li-J ^-^- . 



ti 



£uaaU'&3lhJI 

CJjl3 Jiaj V , H rt 3 :4_lj_j_JI LjLjJj? 3_»jL3 (^Ij (J l£. ^yjL (jt JuV 4-JUJLl 

j L$if 4->-jjJ Sj^kiJt (j^o 4.K.AU oUjj .SuoLaJI jj^jlII J!>L>. ujj^UI 

-j jjt ^Jj t 4 i ^ 1 1 1 (jjj_jj (jJjjlII i * I i,J I jjjiojj <_-<-iu ^Jbj i (j j_uij_j_>- (Jul 
tl (j-^uj (_»jLJ j-^ oVI 4 ri j n > (^ 4JL (i U ii q 7"jl— ° ' fi i o I 3-Aj) tftiLjsj 

3;Un ..itl d_ti_»_J! j_jI j i ,iVl jriLc jl ^jl ^jo : JLsj i it mtl jjj .tlt 

>L?t* JI_^J Ms iiilii Jj-fl 1 ( i*C «i. j i.. 1 rtj^ JyJjo Lol .«4jj_}VIj pi jnin* .,il,l 

Jj^. iliiLjJ! 4_JLLlII S^liLUI j^ <_JLUI ^-«^>» c^! J^ ^ L-*^ 'JjL* Jjl^J 

■ ((<LaLl~ i ii 1 1 4 i «i ~i I 1 » 

(jJJl_J '4 al,l " m 21 J-j— a ^ i j ■ « 3j£^ 4 a3jL»-« jLSLa-i a .j . ,^tl £yj j 

(JI j >^U JlTLuj (j,j-!I l£j'J-P'_J '^i>-J' CjLi'j j *»• II 4_a- (j i a lji»-<-3 j <>>-»■ *i . .," 
«4 jomILd) jj^sLiJI <-^>JI <ju (J-jS^^Jt JjLtj Un> <JaAj^aJ| (^jjLjj . SjoLoJI 
l 4_»j_lJI ajub ^ya X jl«i jSj .SjLuaJI t'M"t ^ « 4_« I JlJ_o."2?Li » ^LiJi tJ^>J1j 
(JLlU! JlJ-tJI ji SjJoLJkl i ju* J5>jjs Lr^J • J-^i l5' ^ -^Ji ^ ^' L^J-^J 
JUiV 4_i (JjJJ La drVJ 4_Lu (J^JJ <-a^Sj 'jd.AjLaJI JI i -»-^U <U (JJJU \£-±?>\ L^j 
<Lu*Al tl^JI Cj^Jj JZLo 4uj i II uJ^lSUm in n"X"_a, a^_jJ1 fcJLc ^^ Ij^fl j^jLJI 
j) a i tl ^gl _ (j^/l *lj-ajJI SjlcLuJL d—aj^Ia (Jjuajal (jV <3^JoUJLI aJ^J Ajjj_*^a 
4jL4ill (^ i^JiJ-J (jl tSjj(j"r a 5jj < «•>_! I ^ < a LliaUj Lul jj i LgjSLaj - ^jl i^i'-^VI 
t£ JJl i,. i j i ii II ^JjUll I JUk j in <ijj . Lk_^xajG (_ 7 ^>'J 4jtj ilill «UjJI ^Liajtjl ^j 
(J^Lijo oryill tjj"' jU i-jLcj^sI Lukj t(>ujl i^'^ lj ijjJI t l ulr jjjo yS [g.3 
L»L»j aUii^Lia-a jKaf (j^aj ^yJj i ia I Jd-uii I 4j,«ii",ll J_«^>. Lu/L«j>. JuiVl jlSLaVI 

_j^_iJL». (_^^ jjj <UjJL*j 4 'i j i \ I (j£. ^j^jSJI ^pajVI «La^ jLi»j| 4 j i°li c , (^J 

U-^.j^oJLS^juyJI cjL^Lm-SVI ;>a rvL^o^HW^'ii^''^^^ f 1 -^' 

Jj^- CjLkl^SVI (ji^t I _ SjLstlJll ja-aM-! 4j»jL 4 <i hi a (^yjkj - ^SLuiJa^]) >7«i>»^c, 
jl tjj-^- (J^ (jr^- ij^ * "_' " : ^' Lr'l ^LlLxs Ciiit!l ■ ^ *» J i n * i ii 1. 1 al_»u LjLoljJlil 
I 1 1 1 n iiijjjTjJI jjjj 4_JL»j 4_l^jj 4-Aaiaj 4_i^jjl_a i«Ij^JIj ioLuLI jjLoj Lllj^u 



Sara 



a^BR 




jl9j . « cLlojJLLa ^-j£. (ji>j2l ■- t~ ■■' (_yi^ Li^j'vj Lai oLJI^j->JI p l^_i i 

liiJ ^yS i ^S"^ -L^-*^ O^-""'^' O^-^ ^d>*-^' 2jSLiII *_iJ3ji.t I juk Jj-o 

u^>j < i i ii '^ V|j i Vjl (jlsjjiLi *i " $'<\ . Lj^Lcj l_Jblj ^j* _i i lit I i_j_jj^_iJI (j^SUa 

.CjIjjuojM i ' 1 t*i CjJLslj I JN i» . ula (_i£j£Ji (J ■ *" ■ " "J 4jt_iiuJI (J ■ 5" ■ ■■ ■* j t*. -» H 

i«L»Uj LkiJI Jj>laJI ^j*» tdJj (j! ^j _ Jj^ 5pL*j JJiLillj .MIT L^J^SJilJ 

( _ 7 lil Sjjj^aJI i_ 7 ic /cJLtJI Liljj (^ J" a " j V» _ J>0J Ln£ - J i S "i i ii 1 1 jjfcj Luslj_i]Le 
SjaJUl jl jLl^JI - 4_JLUI JLo-}U _ ejj-jj <jt lijlf (j£Jj (LuLxj I g_t\c oLJjUv; 

liUj j i>it *i ml jJsj .«! ^ j \c (j^tj (^yjJI «.!_>- jJI 4->-jJ jj-^ii (_y^ '_h>^; D' lt^- 

4_lLLJ3» jl lr-1 "l °l^l <.l^ j-%- I J J 1 ■ ■■_' L ^il\ ' t *J J t?« * (^ 4_J_tgLi!l S^SLil! t-iJSaJl 1 
^! Vjjjjj OJKl ? I^jjj i4-Lolt"iin^U iLLa 5_.« mUII _>jljJ,l OJ^ (1)^ <_5 ' :«JIjuj-"iVI 

Liilj q[£ 1 jl IjuLJI (jit JiaL>J (jf ^LSUj iJlj^S/l £j-«^- ^j . Ij^LJI 4__jj 

_ 2 «t. 1 ". ...VI - j j A ^ (j\JJ UM i (^U Jalsej V (j_£Jj i5.il « 111IL1 j t mi"i i '.LU, -y_i 1 1 
. 4_ufcL9jJI jj^ 4jic J 1^1 -»Q L« (JjLio '*t ■■■■'*■ CxJI )LAJu (jl 1'ljlf a 

4JI (jj^- i« Vjt (_>^>J V!» (Jjj-S i—iItt i^i («-<^J - j .UA^tlj id n.jll s-lj-ii. j '-"^ 

.4j>.^L«^3l J J^JUJ t_^jSL!lj Jl^)^ 3 t^ 3 '7'." IL \' O' iJ^ 2 ^gjl l^>"^VI _J-ftjJI 7C-jS t.|-»-J 

jS, 1, (ULa »l t'nr I (ftikj - 4 j n i" ' I iliLj.il tn~t°iVi ^jj ■ ^> "■ ■»- ' ' j Ll>-jJj iS" 1 1 sl^-ii- Lai 
j " j S -itl T^^Lc j! (^jJ l^i.l mi" o Liflj_a *_AjjJlj (jjJLseJj (4^^ i«2jl (jjjLill' 
<j-uLjjiJ1 ^>L$ ^ i^jj • LuIjjJjI 4jajLflji Ly h (^Lj (jl Ju^/ MjjLuali^fl j)«ill (JM^>- 
4 -1, a i".U i_j <i 1 11 VI i_3JL$JI jj ii ■>- "1 1 JL>-jVI ^ n j n ~».J I Jj-ujJI ^Jb Ajaijls (jl ^yii. 
i—ij-otJ 4_uL\JI L £sj)S\ 4-a^ (^/cJLtJI JjJ sLmjiJ ^-i^ (3^' l~*Sj .4-al J~ < .. U 
A-ikl JIaj <Lal>rii<iU 4j <w"ll JJlL! Ja- -5^^*7*1 4jjL*» (jLa < Y • * Y j»L«JI Lxij^' 
. JUJL>JI u>^" '" )u * cr^ 4jj_iJI 4^.1^3 ^pJI CjLiJl^^J 1 

(jl jJjJI (_y3 (jj/LiJl (j\ i_3^_»j_tji3 i(_,~rj 1 u nS j 1 n\ a jl i,jj^>.2 jl il£J_jSLiLj j^j £yt 
idjjLJI CjL>-ljjJI VJ-^J tr^ t -^J>- i " OJ * J~~ '".' ^ 4, j allll -'«Ijn1 .^ " aVI CjI 
^Jl tSjjjJil iZjIjLiJLe ^yJLlILij .CjIjLu^JI L^j^ai. 14-ijiiiJI 4j_jlie_JI CjU-IjjJI 1 




info in fjJS JIjLjJI i 9j-*Jl (_P-*d o"^' r .' ' J J^JI e'_J4^ o' CJ-" 1 ^ '(*^^JI db^^T 1 (J**^ 

_*ijljj| ^ lj-4J (jjisllll fj-"'' (jr*J ' ^H-"^ Lr* <LoL»- _ (jjJl! lilt 
e-\j i ■■». ^to» a l£^J ' " *^ ' LoL*- 1 O^O^ Si_3j_jtlJ Ljj r,i.l_t I i i t n i-d] j (J1«J J fl* a 

■ l^jjj'i'vj Ml j if> til (_yfl 3j jjb lj"l-»ij| CjjL£ *£ JoJLa j_£j6 _ ^ir, Cijljjl I «K 
j «i ill (jl (jlaj " iVufl i4 mi ^llll Jxtsljjjj . »iiifi*ll 4-u-a-l i^ll j <iill aVT { _ y A a jjfcj 
^yifc _ J.«i t j i i i ,Jj t* _ iu l t J 3jl jJiil (jjo j_jjfcl_a_>JI «jj ^^ Jaxj ^/ ^jLual^VI 
<Ci" j"|j Lu jjii lill'l^ i JL* (_^1 u,icj • L«^j' 4 «j;U1l i rrjt^o ^it _ ,li< ill ^gjJLl 

■ a J rt" 1 1 joJLlJI JjJ i_ijL>Ji 
ito-L j-Aj <(jj) «a j ' " USfij-^ ^-T 'Xi' l^^' IJ-jJI <j-f Jl iJ^' (*-*' l£^ U^J 
jJij < ((CfljJl Jl^jJa '(j "i *r*i~ Lg->l» <LiLl£ <^3 '^^L*-^ 5-a-^Latj ( _ ;r j«-oL£l 

ii^Jt «L*_aLSLc ^,.3 t(J} j) j »n a j-j-C. 4JI (j-o («-Cj-JI (jJ^) *j^i o-^Uj V ^JJl 

J <1 ill (J^>- aVj mi « 1 1 QjJall Cjl J Mt-l-i.uO Cjl j m"i i n JlLo _Lll mil 
* « ~t - r a » d — jL^-£ ( _ ;r _a Liiljj i5 1 - 1 j , J I (jic D>ilJ (^jl—ualLiVt 

j^a) >±>ja ->^JI t.yjj-iJI (jl .ii'iV! ^jj» :J>ij i.."^> A - , «4j*L3jJI 

t^j^j ^jJl^ . U > inll Jj>ll r'L*--^' O- 1 ^ lS 4 ^-" '(cr*^ 5 ^' U>^' 
. \ ■» i nj (jJ <<-1jI^1j i nil {jja 1 *" i < i i 1 1 (jjjj£JI Jjti ii^ I (Jjl (Ja-aJ g-' t^i j » 
(jl 3l_L>Jl lJL_l3 (j-l-C OJ ^ .'J ' " ij-4^ JLs-lj (jji )> ii i ii j LaJj..-*- LSj»- 
jl i-%. Vlj .. .«(c5_ujiLi£ «L>.jJlj » tiljl JJ (^^uJl ^Lo ~^VI xjUJI 
(^5^*0 (_gJLll |_gjl i^"*^ll a L l il~iM (jl (j-4i <Lu>-L^a ^jj ■ ^ ' 3JljU>JI 
ijL^ (Jj it_k_LLa_L!l C.I34JI <_ il ill-*- (_,lf iJLiLj /<J ^p^VI (j^SlI (J^L»- 
Cjl^Ja <jjJ^' t-li I i_i in -r " II »-a \-aj nf LikljILa (_g_al i^>~^VI j ill 

.a^^jjt-ill SliJI ^^ic 

.It's Getting Better, All the Time (*) 
.The Affluent Society (**) 




el03>Ul iL_l& 



1 «l j ^ ^j in >ij clijj -v. slj^JI 4_lC.jJJ 4_Lja^JL!l Sjj mil 7lju3jjj 
«L>.j j^lc. "oL». CjLi^gl ii->- tl *-a _ Luj-flJ CjjJjJI fljjl 4-3lSj t3^**J 

iCjJ^_a£LII_J i(j_JJ^JI I j in ^1 (Jji <J1iIjj_~ uj_a fjji <_yay m •'Jl 

to. I miJ jj^sLi^sjJI tTjljj" 1 i ii a i~jjJL*jI JL3j .(JjLA |J> i n 1 (j^lx^jJ I J 
CjIjj ,1,i.ii a '"■ ■ ~ "I '"■ Jl3j ... ^V"\ .aL*JI j_L« '/^ * (jj» J-"^' 4 j i ii M 
^^—"Jl Cji ^i'ij < j i ii JlIjo 4JbL> Sjj_ua_j Joj^>JL' *Ij_£jI (_y^ (Jlij-Ldl 
til Ijj "u« .-■ . ^al " , ^ ^Vj ) \y~\ (J-\_*.Ljl!I j^U Lo-lSj 'CjjJ ''" *^ 
c!j\jj"i,i ii a O-tcxiicjl _L-oJ5 :oj _ijS <L>.jJU 4* ... tl 4_ijji_ujJI diualll 
Jj i n^l (_yJlj CjVjj_a Cj-ua^Luj i°/OA 4 i mil Oj^jSJI Ij i n^l (_yJlj 
< _^a3LDa </Y* 4 i ■ ii ii (jjjj^l ,_>iuije-ilj i/.YY 4_i_ijJLi (j^>. jj " j i I I 
CjVjLjljs CjjuX-kJt->\ \ a i jj i'/.~\) 4 \ i n i j (j_4Jj5JI Ju_i_cu_£l Jljl 

. "/.^V ■-■»!; 4±A jua 4 hum ^LojJI 
4 ' ■"■" JjLjLjJIj l-JJJJI ^Jj-^ (1)' 5>SLaJI o ju& ^l<* 4 j llj in a (_, ii mj La^aj 
I •y"i i nj iSjJLi! (\ oltll ^j^*.' tljl (^jjj * <"ul . 4j£L)_^a VI t-LseJJI 4 in*i AjtVc ajj < ri ' 
J j « j 1 1 i^jd.1 ^It'i !4jLilI ajiJLa j 1 mn Sj^JI Jjj mil 4jjj mil CjI oKII (jl Luaj I 
LJL 4JL3 tt*LIj «^a ^y^j .J mil 4 "i j j I (jjaLLis (JjJafli (jjSjm tL>-jJI (jl JlSJ-LI Jvj 
.4 /i_lj„II ili^^,i."iU j»i a, -v. ^LsbJ (jj m£.sI mTi ^Vl j-aJJIj ojl -y'lll (jl Lvjjisj jlj^ 
ijjj i iiILj ifliiJI o JlA (^fl i aLLuj^jI 1 4 t a j5> jnJ I jjr 4ajLLajj_iII 4 a IS i 1, 1 i.lV\ i*i"i"i j 
.4j1Ljl!I SjUlIJI CjljLaX l(jlh ^yS (J>>o (^l!l 4fli^»;U jjfi, i_3_J>tiJI ^1 SjLi^Li 
JjjJI I jSAT. ^pJI 4_JU,I CjUI^VI yj> JjL^JI jvuJI (^Jfi. gjmll 4 a^iitl CUiJi ? 
4jjjLail 4jjL*J1JI 4jUjJI (jjj 4JiL^L> _ itljjJI Jla 4-fcLli^ (^k. alVnu 4j'nl' 

5jL*lJI jlcIj^s (jijLiJLcV <_jL_uiL^ _ gj m'l II 4x.Li.u3 Jlx 4_l>.LijVI djLcl iml' 

j • '"_' IjLAa K((il^_S_Ajl 4 — I ,^> ^ , ( |>> 4JlLLa **JJ '^*.' •— £J i i(~ ^Llll (Cj JiJs 4_iiL-»J 
^jjj 2 U .*:.* \\ ^yLc ojul^ILa ^ jj ■ -> ■ jl a"r VI (_yLc- (oJL»JI (JjJ ^-^' J-^?i *^^ 4n .!i 

IjJLi l^ll (j"l in* ^yjJI SUmi'iVI (j^AJ - 4 _l mL^iVl » Lull ^jl r^"j r'lj^jr" nil ( Jl -i 
3jL*jlII ojub j«SL»j (_^j}\ Jojj^al\ JL«JJ . 4, !i . j I_ JLj Sjliis j u m" iJ} ^i\ ilsLLaJI £yi \ j-^> K - 

,<JUJI oJM^iu,V SJjLa 4_JL SJiLcl)) J!uJ L^if tdli t^JLill <j^ jt jll J^ ".i-u 

.rjU^jj*^ 4x«L». (j-a tu^tjlj LjjL mJjj L»$ i«j<JLx!I (—ijjui j£&\ L^jiflJj (_,-!*'' 



:(Oxford Committee for Famine Relief S^L>J,I aSLtV -> ; jn ,„<! ii>J :j^1tj) ^1 ,i , ..<jt -.Oxtmi i 




jj j^^ m 



&5UJI 



jl£La>U JLaj ,j-o ^yi* Laj (jVI ^SLiiJ (j£J lj m** Ju>. ^l ,_£jlj_£i_u.l ^_af I JL&j 

j^a jr;<lg" hiUj tjg-<-"i i t,l 4j>J^j ^,1)1 4jjI i^i "AVI j_a!^JI jjl »" a! liLa < t pj-JI 

«ua 4jjljJLo Sjjj^aj iji_lj>j iSaJb J£j JljI^jJI (^ CjjJill j a"i i n j i n'q i(Jjj»Ji]| f'LaJjl 
^^ ^ti («J iljLftKJI tilJj <jl ^AjkjJllj ,. 3_. \l , ^ ' aVI 2 U ,'!. '.\> t (^Lull (<ta^>JI 
,_J_J i4_l,j_*U (jJjLxil ^.iJajJI (jj id_Ji.L*JI SjLaLlII 4 n k i 1, 2 . U*,l ", « ic.l_4*. jl rut 
. Igmth 4jILl!1 SjLstUI 4jJaJj»J tliLfcjVI (Jjijjj (jl ml ^ylc 
iSjIjitl irjM5L<iJ.I f _*o> J^. 4_&L«j V «JU>-j MjjLe^alaVI j-a-iil <jU 1 JL^ij 

SJjVl j>Lall ^^a iTj^SLijiII oJ-^i ^ in j'ijJI i^Mintl jjfc (jj^tf u' C^*i J-* u^LS 

«jjk (j^a <(Vjl (_^3j3l» i-JS^Is 4 jlr j i^a-J I a .Ij.t -r "lb _j_4 (Jjl mi "ill ljukj 

3. % j 1 1 1 jLuaJI (J^Lmj ,j1 (jVI jjLJiJI (jjj ?r j if>l aJLa -2 s_. ^ ^tl ^yjaj .SjiiLill 

tSjl •»■ "ill <jU 4—ijaLirl JjJ-II (j3 (jj) J j * A .11 (jjUwiLUIj t4 a, V n "il,l JjoJI ^ 

■«.»JJ jJjLj t_tjkJL£J .3JLi_jlLJ <L»j *,•*,.« frljLC.1 ^^ ^gji m'^VI j « i llj idJLjjJlj 

JUui ^1 »4_JtL»JI ^_»^i^VI a^L.jJI J L uua] 1 1 ,■ rij SJjjia Cj lj 1 1 n 1 Jji-C. (JJJI 

'.((4 1 11 ill iJjJSaJI (^ *^J-5J 4jL^ 4Jbj» 4JU ^gjl m"^VI j-«jJI ' '" ■ ->/« SdDj (Jji 

(I J ti'tW jLo_C» (j^C jl 0" <*VI Julj i4_LJ_XxII j fc**H 2 j ^j (j-°J 

jaJJLs ifflj fli <-w*i T1 1^0- (Jjo 7-jLfl 1_Ll>. ( _ r lc 4,ujjo 4jl^<- (^jLloISzI 
ijijljllj ialLaJl (Jl^ f( 1 ill (jji Sjbljio 4 1 1 11 1 1 11 i ,3aljjil ^ \1 ,^",aVI 
tyJUa-J <jl^ ' ^ ^ ° * f»L»^l (jr^J -J- 3 -^ J^ uP 1 ^ Ji i * li '> I, ^''^.' ^ 

^Jj J-usj \ 'V^A ^LlJI J^L*jj ijVjj oUj-iLp ^UJI jjLUI 

4 1. ,,n jbjl , iS'l * ^ W j \ ^^ • jry:L»JI jru Lot . jVjJ (j.J^iP Y ^ 

Sjwjill ^>-*^ (2r , — j 3^^" ^-° Hi)-*' L^j'ji \-* >*J 'J^J -3 t - J ^3-i , ldP "^ 

t^j' ' Y * * • > ^°* (jr^LjJI LT^-a 'JULjJ ^0* f»L«-llj 4jf Infill 
xJujI ii, Uj -^g «i ^1 « iV>l 4 . 11 n ± j\,\ n<j\ i.i mi >.U . 'tM j". ...I Jjju 
ilifljj*. Lc^ ii_ al «i i b l 4j^Ij jljiaj 4_ul jJtll i_j^i>JI dJ^l (j'l 1 nl Jjula 

.Mjj^is-Vl Jj3>II ixa^ i_3L*j^f 4juj1 
£)JLal!l 4jljs 11 It- j j) il l (jl j_A oLJLJI i'l I") J-i!L w ^t-'-H jj ...A~,tlj 
.^ll^" <■■* J^I>C I <jK" (^j _ ^jMn'llj .d.J^l iTjLj^II a\a Vi i.iIj iJjLaL^a V 
. t^j^JtJ! iijJL>- <_ya >n ^} 1 u"i ^LULiJ i4^UaJI (jjo 4JjL* CjLla^ 




iS-lT'il,! lIjLjVjJI 4 in\J>- _ 4 j i.tJ 1 JjjJI (jLi CjIjj i<->^fl tfjufc (JjL>Ji La SjLcj 

edJJi^ (_,?);" inj 4j^j r.>i <M jJs _ (jLSwo J£ ^ bete noir j-i-bjJI *_uu ^^a > 

I JUfcj . 4 ijg'JI eUji^ijlaJI Jjlj all a1, I" i nt, I _^ic. L^jaL^xIl J»iit 4_jj-u_»jj ajj ..-i > 

^L^-LajI t_jJJ_2J( j^ ?-l" Till (^gj Ml J II jjjlisJI (J I ^j-i»J - fft-gJjJS L. I I II ->- _ (a£JJ' 

WWF 4 ohia jft Ajj . J-j>.|j c_i£j^ (^ J-^JJ L*» ^Ji-^f 4_j_«_i-il3 ->jlj-a ^ 

O' (IV (*rL> - ^'' ** - "*~^ 4jl a *»J (_ r -tLiJI j_j i * . -» i I (0_uiU l_djl_ui 4_3jy «J.l ) 

jJLjJLIj JojjUI i't\l j" , „VK JpLc ^lf «_5j jLuJlII Ijuk jlj <i"inl ,j^ 4jJjJjjjI1 
j a ill *!j— >■ jj-^a 4 *j ■i,.jtl (ji^- 4_*_fl^aJI Jo4_i_uaJ I » (jl_> (Jj_2jj i((4_l1»JI (J_oJli' 
. «j a" i ii a Jjljj (^ Jl>i V (4jJ3|^C.jajJl!I) 4_uKni1l Cjl^^-iilJIj ^.iLuajJaVl 
4 ii j < t II 4j^jt mil CiLaJSLII (jl ' T ~ ' "J 'Sj^LaJ »1 «ilttl cdjjjl ^1 », «i " ml 
jJS (j I 4_i_3 i 'I i."i V La_aj ifr ( _ r <i (JS «-C.^_a 'j ; ;^ JL>. (jHi 4 » *»S a j I j i >»■!». V I 
j) ailLfl iJL*. mJI (_3-l£-J . iLtjJLJI (j-a Lj-flLtioJ IjJLS 4 « a i il-yj JLjJ-j>- » ii^ i 
_ 4jL*_ill ^j S II j-a IjJuC Liiajf JjlIaJ xii-aJLl I jufc 4_2JLsej mJJJI ^ n! ,^'jN' 1 

4 J_A1 3_>JI mgj) "l Ul o pi fljjl (j^J ( _ r J>._aJ_5-ISLlI I jK'llVI iyi-i 7-jl^_JJ (_^J' ' 

jJt-aJI lLLI j (jiaj^ju (j-a j-l^U i JLxjujJI mJjJLI (_yi-C- 'fj-^ L*j« - 4_lQI g "i , M Vl 

JjyJi-C. lLsLaJI (JjJS (j-a JUJl^jU iLkj_LC. (jjo J-&\ i^-n^VI roJL*JI JjJ (jis^JLjj^ 
LgJaJjj L«^ j"'*^' (_J^_a_>JI j -^ «tl (^ SLljJI dr>-JJ 1 gijj JaJp C^' 3^ '"^ ^" 
4 j *i j jtl jiLiJILi 4 Sit "1,1 (jlolj^aVl ;i_if q] f. I j i -». 1 1 ^j—ti n"« (jJIiVI j ir-i « i 
^ l^ji^^f (oLdb ajaiUI ^Ij^^lj JjLUI Ji-b ^I^JI «iJ_aJ3 Jla) 5jJulilJI 
ii_aJlJl Jla) SJoJlsJI 4jn.ll jJaLidL SU^tl Q^Ajl tiUj £y, «jj ^^11 J^jJ 1 

(^JjlII aJI nJI (_»<3J « "jj .4_lL«JI JjjJI ^^fl •"^^J'JJ Cp-"j (i-C-Li-uaJI (j£. ffjLiJ' 

i— I j « l"i jjl (_j-i*J L«-« ijJtsLiJLI jj-a (ji£._4xil ^LS (j^a I j j i n \ 4 i <~i ii ■> i a Cjba_j-^1 
.4j^3j J^a <_}J>Jj n_gjl irfVi^VI _j^-tll (joiii ^j^a ,JjLflJLj ^Uj S^jiiiitl J jaI' 
L-jlV->n "i inVI j-aj iLj-AUo 4^uajLu_aj 4. i>i al r djVjL>Jll ojufc tjj-^ f-«3 
La tiJLufc JjkJ ^J; ^* ■■• tl (j^jj-uaJej J-al dihjt ,_La <i^j«II ^^iaJ JLiJ mil 
ijLa.'iM ^ijj^ 1 Pj'>" lt^ pi J»lj ud- 1 -^' ^lr* J.' '^>H (jJJ-4 (J^' (IV "1 l" r j«.;tVii.- 
dLai£.j jLAj^VI frl^ji- (jrtJ J.'S A" 1 1 j^ I JL>-T LcLa^vl (jl ^ ( _ > -aieJbj 5j_ul^.' 1 

■ 4^>l J~i ma 4 j a Till (J** 4_LajS J^- 4. i ■ /' 




AtAsUJAdtthJI 

^j>l^_jjlj CjIjJoJI (_y^ jrui.t > "ill (j-U 4— all 1 "i mVI J j, -v JjUsJI a\a~ -*-\ *-«j 
pfl jl** t> t-~n <jj jj 1 oLiuil j mil £■ I i < n I 4j i I( Vi jjJjjJI tilLjl aJ-S lijjLaljJI 
I i j ft 4-t j ir->ill i/l I" (jfiV I" j :4_i_ojj 5jj i«\i Cj^tSLuJ.1 till) «_js (JjLjilb JjoLjljJI 
JaLaJlj 4j.il ui*i*l^if 1 Aj_a_uJI (j^J La J-aJ*J ^gJJl Ki^^jJI ja-l!I» Ajfl h a *jjI '.^L 
* ' 1 ^ I JL>-I (j-a ^yJ tj L^jjSLI iJ 'iMa 4_*_jj^»_i a ju*j < 4 1 _i 1 1 1 4jLaj>. (Jjj a I nl'ia 

j^j s*lt (_jjL«JI i^jLiTI (jLa <j_aVl Snj ?-w ^j 3^i i^l",ll 2j \l ,^",aVI cjLjjLJ.1 

mJ JJIj _ Y * • V aUJl ^ dliJI (jfii jjL-aJ!_j <4jjjJI 4_i «J~ilt ,j£, pie^uaJI n^jjintl 
Ju9 _ 4_jjL!iJI (jisj'^l 4-aJa i~<j4aJ Q^AJ iJr S \jj\,i~ ml,! 4 j <i Till fj^usaja J. 4 - 3 - -^i 
J \ °l (j>s (jJ^UI (^^53 >tjj m jLfl-jJV ^Lstw* <^JL£ ,^1 4jL£jJI aJL4> ,jf Ji itiij 

au.v, 3ji„<jL (jV! co^si jJa .4— JlcmljU 4 in^UIl cjLcU^JI 

cdlj jJIjuj i u Xj V _ 4lal i ii il _ i_£jLuajJsYI j-a-UI (jL> ^j^JLUI I juA (j^-JJJ 
tjitj I J-AJ i«C^_jJI _JJ^)-*i J '"•• 1 1 1 4^*1-3 j (jg ' " **• " " » (3 ' •" ~'** 4-al,>"i.in.U 4j.a Till (jl_i 
J^jc-c (J-ujJj ((O'jlII 4 a J <J ' (jjjLuUk-VI)) (J-<ja JJ- ! if hi *»«J (jt-^ <_)-"LtJl ajL^I m a 
Jjj^ft VI jjfc La ^juJ I LilixJI jjl (jji\S"«j (j-o ^yirti-lj i.nj . AxoJLiJI 4jjUI 4a-uaJl 
(jjjjjl 4-j a,j*ll jjj n "i ^ i<1_ijJI ^-aJkj (_ 7 J-1I 4_aJt_<iaJ! 4 ,iWi]l 4_iijJI CjLcjj oit, 
4JSJ i(_gjl<n*4VI j.<i "i.U j»j}L« j-ol VJ jjfc La 4jtj_iUll Jjljll >,«^'t jj! S^Sfl (j^i'-^j 

.^l&tiMJJjLa 

Cj^I'v hi a <l_*jjj_^ (j*-*" (jr* 4 j _1 _ l- jI I Cj^ 'v mi l (jl ( _ T ic ^Jj ii "ill j—uzij 
. 2 X \ ", ^- 1 1 i-.| , „l j ,,.tl 1 A n I »" 1 1 _Liljjij|j (i rtjllSaJlj <tljlj)_jj| ("-JJJJ (jj .4j^;L*a>.| 
4J4J3- 4_Lajkl kj<.>- L4J iijjliLs-VI CibUoVI 4-j *l'i mJJlJI jjjJI ^JJ AflLoVL 
4j>JLti, 4jJLi Of\J& di\ J tlilmmj^Qj J-clj^ jJjlaJ (_yl£. 1JI1I t,n7>JLI 3j Jua] 4 i milb 

j! ul\ Libjf j_jj_2J1I1 i_jjJi jjj . 4-jjI i^'^VIj <4_^cl i~ -*-Vtj *4_l1j_J1 cj5A£LMI 

(JjSLj (jl j o ill -IJjl l^ij 'J-"l J'j— *l (*4^ j-^j/J (jl JbV (((j-lii » i~s>~i inllj «.lj_2-aJI» 
. 4j£.Lqjj^-I di b I j In 1 '<*> I tljJJLs- pjLtJI i.ui-^ij ^£> LLlCj lilj ' I "' i~ ... ^ 
Ji£.J (jj^."i L»jj Jj _ -<-Z>lj(^iII JJJJJ 2jLcV 5a£.J 4JL^a ^a^!l JJjJ iuuy-«U L 
liJIjUj ^-uaJ La^ ,4~. jll M^ S(ilJj£ ^jujf .pJLtJI fr LaJl J^a^>- ^JS JLajJI 4^n"t 
p.lr ^.If LLstM-3~ 1 'i.\ 'tj JloI» : Jj<ij4 ijj_^alll Ijl^J ^1 im\jJi i_uLSUI ^Aj t(_g^jJLi 
^! i^jI_«jj 4_3j^ i_a3-*ii -«2ljLJLl 4j^JaJ (jA^-J < JbJu>JI ,_,<_! mMSUI ^Li^xlaYI 




tlg^JI 



iljl i"i r I ' '^ : j * :JUI (j-uljj i4jl «i «Jlj i^^isjil J>^_*j» J^a j "i^l L^jLj <Lj< 



JjLsbjj . 3Jii]l j^j-vj i<i__al ii mi tlj nj^JLill jjjj ^ j*s 1 1. 1 3j) <i ~^ ( 31*"'" 1 cSj-*"' 

i>j j n iliL«ji*''tJ (_jJ3 i( I (j*v 1 «i i fCiji) diljj^ill lUjj (j2 i*4 a fia JJJ>\ 0Jufc (jU (_£J_iJLi 

fjyalojl\ jl iCjI £j ill jl h2j1 oj£L»J! jl i jj iiJI (_£jj jlj 3^1 J-j— 5 (j_« 

L$j£ Lftj _ (j;^>.^/l 4jjJLtJ.I CjL_uLj_<jJI JjLai-l < _ < j mjn iij Ijjfcj .(j^oial^j^j-uJI 
.(jLi^xVl (jjs j_i"i< ^ i4m ill aj-ajJL! 5 In iVtMj 2-JU.1 CjljUll mil ajJlJj sL^JI 
ilJijJLSjJ! » «1-yTi I q ijl lUllLmn mil £JL& Jll^ JljI^ JJLpj Lo l^_u£» :(_g^jJLi (Jj^-> 
4JI jjic (^3-jiLii/ ^juajj .«<JoJL3 4^U 4-jS JUjLJJ CjI nil j i .ill djjfc mjJojo liiljjo 

. t^JJJ ^y^J^jCo i*^^J (j' 4^5-^J' Ol i ii( nil I tjl£- (j\-*^-J 

j 1*" (jU ^j-jv^j l_ £j| ij ij !■< ii_ja l_g_)jp-) ^jJjjJ! Lfl nil CjirjLse a p i n "i" 

JjJsJJ i*I_jjji Ju»- t _,tt~ (oJLlII *Ij^ j-fliilj d'n j II (jjs JS 3 -ir. I c u A 4 X.«u (^jLuala'i/l 
4_JL«_c «JJJ J I » "| Bjijjj inlLj ajl" mj V Jjl_$-U Q n J n-i ^c3 (_ylc t^J-uJI j— i5jj (ji-j 
Mgjl n-w^VI j -wll (jl lillj :(jl onill ilnt-iiill (Jj-3 (j-a i fijif m'i'I (Jj>3 Jj jl i4-j^/ij 
^^ic I j *J_}j " jj" - "^ S-^- 11 -?*^' <LjjLj-JI (JjjLtsVI (jj» lj ji S JjIt J ' " (j I j (i~ i ii 1.1 
^Ltll \1 ,^*aVI VjUi i »i-l,^n,„ jiLajLa]! 5 in g-^l JjjJLlII mJJljO (_3i«-3 !*-la^*JI 
(jlSL-u JJ_C «-flJ^ j-m L»-£ 'J*jJ UJ-i^LH ^ ^ ' Lr'i J ' n J^ "— al * i J a l **J_jf jl -L-ia-J 
T«Lx>JI CjLLjISJI (j>») pj-i (^J j ■'■■■" (Jj^>..i jljO i 4 mm cliljLila A ^1 J ■ — « j t joJLjJI 
diui^JI eliJb (jSJ .«jjLlJI f^& ij-a (JjV 4j^jua>JI (jjIoLill ^S djl^fli «Iajijs Q.'u.jt i 

» *'l '^-11 ajuk JSLi^S[^ :4Ji_j_JI ^LaL' (jjo Iju>- j _i~i'v 1 1 -»- f^-^o Lij/jjL^ ^ m.~i . . 

! s lj^JI ^ SjXaJI oIjLljJVI (j^s 3ijL* oLj «<; c^JlaJ ^lll S-i^LiJoVI CjIjL i nil; 
i. Xj^ (_r^- '*! 1^ ^ fl * l -'; 1 " (_^l Jaj-i-i^aJL <jj_)_flaj| dlJli i_jLl^ t_3j," «j (j^>- (^a 

. LusjI 3jll>. jLj.Lj j i'ii" j^ CjLaL>ujI i^JJj (jU (jjAilj a^jLs <(_p3j^l 
(_* /^ISLuJI j) «ii1l ^j i^-j ■ » ~ ' 4ji_ii>JI j I j-»-^l (jl t j fc» ■*. V j 7i'"[ isbla_i£j 

i-ajLiJI olji mi II ,1 jiVim itiiljll 4-a- j "i i j .(_^3l ii -r il (^^fl j n iU tiUj 3ju>- (ji 

j <wll (jl (^j—xILii i j?j i>uj .J^4_«JI ,jj^ ^yi j|j_a^/l jj-c (^^a Sj j i_5T 3jLj; 

i3jljJu>JI CjI Jjj>.jJ,I (jjs >LjL& Ijjj^itja ^ jIt- jm r'LlJyi jj£. JjI-lII t.g.31 ir-i"^^! 
^afll f-Lvisji (j< mi-*>j ^jS *\Q i h" (jl - (JT_)^H'-^' j "^J \^S - <_t*jj (Jj i(jSwoj (jyJ-I' ; 
jL<jJu (jJLj (jl 1 (3 i'v «i j (jJil.1 tjJJ <-ij>II (j^° *>*-4JI (j^"- 2 ^ '.(«JL*Jt (_yJ3 tlj_2-i!l 
i_ajLli_jJI (j^J^-^-^ (jr^ "L^ji i°i'U fO <j '^ J '" f lj ii <ill (jl ( _, i«" LgjV i«L_ijLjcj! 



*^'l 



KjAaJU'feSlhJI 

5tjal^_illj iTjIjJllII , -^ (ji3 I *t "I, I (ju 4-^al > " u VI Jj-^- (JJ— >JI aI-G ~>»l «jsj 

>«g j\r ^ * "j (j^^^ ,-.! ...I ^ .,,11 c.| ;, n t a — j , ^'. ^jjJI i'ImII j»J-i i5_jjl lillll 
I I «i j.«3 ^ **• j ■ -* *" i^l n ^j^~ l"~j :4_ij5^j Sj^jl^j o^lSLtoil uiilj «_-o J. *u i (JjsLjlIII 

L^Lajlj 2 j \l i^i'a'VI 4 j a i" 1 1 jj-u Lo *-aJt-) (_g JJ( i«(_y£JJI j n ill» ^j^ A a *Jj\ '.(jh 
3j_a-cl J^>.| jjjj yj 13 L^jjSJ .4 mi fr, I a A ~ J'-** ' «Jufcj t4 *j j j 11 <jl «_-v (jjo SLiLii-a 

: ^jjJLil! ^jUJI ^jl "II (jLa i^aVI 4^ ii-*. ^^ .<bj jlS'tl 4jj1 in "AVI oLuijUIl 

^JJlj _ Y- -Y iLtH ^ l*LuJI (^c jjL-aJlj <3_JjjJI 4j_«JjJI (j£. (ftieaiaJI MjaiuJI 

JL2 _ 4_uLi!l (jlojV^ «LoJa i'ij ffljj (j-uij (_y3 <Lalj,"< , ,\\ 4 j a ~i 1 1 fj-tisaja J_jj* JLC I 

' J i q £yi ( _ T ii3U,l jj^ i Lj, > I'll J I rt "nV )l t> ilJL^ ^^l <t!L£jJI eJJt (jl I ii " tj 

I.<LLajio "LjjjiSjLa (jVI t"i-r i i<^f JL3 ,3 A\ ^ . „ljlt 3 . ^aIMI CjLcLojsJI 
ciil j (Jl»ja -^ *^j "ir _ <Ual in n _ ^^1 [.-w^VI j a 'ill (JLj ^j^JLllI lllufc (jP'JJJ 
| ^itj IjlAJ i«<Jjj3_aJI jjj^aj j_ii-jJl 4_ufcL3j (^ in-*-"))) jlt'ij <Lal,l"i i nil 4j_a_uJI (jLj 
f lj-x-Ji (_)-"jJj «Cj1jJ I 4_a_i_Sj ^yA mi -v- Jf I » ,_p-a jj-ol ift-m ->o L7 Ll (_jj»LJ| 3jlX.Lmi a 
J^a^a VI ^jfc La ^yj^jjl i'l nil jl jj>> <TitJ (jja (jniKlj mj .<U<a]L>JI <LpU! 4 ajMI 

^jjjjjl 4 j ai'tl jjj aJLfl t 4 i j j II j^aju (_yjJI 4 a V i^>1l <_utt *J1 4 jijll iliLcj^ i",! 

4JSLJ i^jLuajSVI jjcill j»j^La j^al VI _jj» La 2u*jjii]| JjljJll > .'4* (jl «j^3 q^xSjj 

.^^ISLn^^J JjLs 

diHSi mi a i LAjjJu^*- j_j-3» (_yJk 4_j_l_j_aJI di^l ^, "i U (j I (jri^- ^Jj n "II j Ltajia 

tSiil"-^!,! CjL-uI .1 1 nl\i 4 iiU"l,l Julj^Jlj ■' ^jtK'llj iCjljjJt!l fJJjJ o! -^-LcLaJo.! 

4jjj3. 4_L*jfcl I «j.»j»- L^J iSjjliLs-VI (jiibUJVI 4_ijiJ3 MjjJI jjjJI (^1 a^L^VLi 

4jsJL*I 3jJI£, 2tLa^ Cjlj CjI iniiijjQj J_c 1^3 ^jaiaj (^ic Cll«.a"-vXl 3jJl2J d-imilL 

jl ^1 I injt j-j^ Srll i-.AJuj . 2_j jL-aiilVlj .4 jrl a" >Vlj iLii ill CiM^nill 

(jjSL; (jl j a ill JLj_^I I jl i^JlSl (Jlj-jal (O^J ^-3jj (jl JuV «(j<ri < i^i" miUj nlj_iAJl)) 

■ 4-ig. I «i" ■>■ I CjuIj ti iV>1 CjjJLs. (uJLtJI i. ij i-»«t (_3 Liitj Ijlj iLaljCLuua 

3j£.j (jj^-" ^*?j iJ^ cjIj^jJI fjjjj SjLcV 5a£.j 4JlSj jjjVI jj-jj ii— lx- t.U Lj 

| liJIjLaj j_uaj U$ c4_lJ| ^L$ StiUj^ Ly aJ] .(oJLdl aLxJf J : JA3. ^ JLojlJI daxjLlJ 
> jcii. (jrl^ '-'?-? u> ' I '^'.' JtSJ» : < _Jjj-n_i_a ijj^aoJI IjLgJ (_, mj^^JI i—uLSLlI J-*J nj;j-JLui 
i m;I CjIj>) 4_5j^3 t_d_^jLi4 .«5ljLJ.I dj^laj ^^J i JljJUsJI (jCi miMSUI ^1 m'^VI 

■■» 




oljl i" f I LiJLi^Js iJU! (jjljj <4JL«jlI!j i-jiajVI J^jc_a (j-a j-i^l LgJLj f a-Ti_r*^o 
JjLstJ^ ■ 4 ii'll ^j~ -».j t 4-j-fll ii mi II j <(jjjl_3ji J_JJJ ft-jSLLU jjj ii tcj (j I « "i 1 mJ_^>- I 
Sj j iS Cj I « a"i.^r a (_yJ3 <( l^S-Loj i^JJ)) CjIjjjJIJi i Mm (jz i4-a^-a J^- 4 ' f?J>-A (jL) m^J--JL^ 

(jA-AlojJJ J I iOl Sj uJI jl idji aji>JI J I i jj aill mJjJ jlj aVI J i °l jj_a 

Lj-jJS L»j _ (_£j_i-VI 4-ljiitl,l iliLujIj i nil jLai-l 1^1 in j i ii <ij I JlAj . LTljls [>9 JLHH-' ' 

.(jLi^-Vl (jjj >j-i^ (j-2 i4_Ij_i1! S^ojdl 3 U mi'i^U <_JUI ola_cLoJ,l fu^-iS tL^Jl 
m tijll£jll » a-r"i~i I n m jCiLmu nit! ajufc (JlLa ojl^a jJujj Lo l^jiSn : (_£j_JLi J^-i 
dj| ^ic i_gj_jjl_ii j ii^^j « . U * a eUjia 4_i^ JljjLjj oL-ul j mil «Juk ^ £»■».» dJJjd; 

.tliJii t _^iajiA>"i i (»3-*aJ (jl 4jtdjl l1) Louj JJL I /^l^- (j* f " 1 
j o ill (jl_i (j^JJ L^Jj jl i4 .t ■>■ ui a L$_)a£j ^jJlJI dlijll diV^I T- A m i ii 7i 
(Jjijj itljjji Jlj*. (_,lr. (oJLuJI Jj-ii3 ^a^lj 4.u-ill (j-a <_)£ 2a£.Liua 4JtSLaj MjjLuajJa^l 
4—J1 a c Sjjj (Jl « ~ul ojjj i^iILj a^.I"i nij V -ijlj-ll (j i-i j i i-i -fcj (.j^- cil r mi ^_lS_P (JLj 
!_g^l if-i'i^VI ^ aill (jl ultj :£jl o mJI iUUMI (_L-9 (j-a i rtjlr (_,« n «, (J*3 JSj jl i4_i^aJ 
^jic I j »_^jj *t (jy^SLj Loj SjbJusJI 4 ")|"i || (J^o^j^/I ( jjj lj j *j ^ J)l>, j in ^1; *" ■"! I 
^yiLtJI .al in'qVI jljLJ i U^\ ,>>'_. ,,. i4_ajLSJI A iii.g-^JI Js^jlII (^JLa (_yl*^ ij-La-^JI 
(jISLlo JJ_C «-flJj j i ii La-£ 'J^JJ (jj-Jj^J ^ i * (^j J in jl ii_al » ir>j 4jujI jl, I ii«i i 
[4_i^>jt CjLJLilSjl M-a) faJ i_yJl ) in Ml (Ja->tj ^--a t4 hum Cji jL-tLa ° ^-Jl jja^i_u /aJLjtJl 

4 iijS -»JI «JtA ^SL] . JLj_jtl!l ^jja ij^a JjV Sjij i^i ->JI jJoLlil jjJa o^l^al j«ih» « (j"ij« i 

xjLuall alut (JSLi jCa :4_1j_jJI c-I nlr (j-a (j-a. j_tiSJ I* ''j « LijijjL^ J*v ui'i . „ 
Ulj^JI ^ SjjiiJI CjIjI « i'iVI (Jyiiljljl CjI j a'v i ' <»'< «~ L yti\ S-LaLtb^l CjIjLxjjJIj 
i_<Sj^ iJ ^£. lLIJJ I {j t irij mi (_jjJI Joj; t i n ILj «jjj_ijll ciili i_iLi£ lJsj_1jlj ^j-l>- ^ySo 
. Liu! So-p- jLl>-Li j ■ " ■" J^ CliL»L>o VI (_£lb jjLi (JjjjIj (C^jLa ijjiaj'^l 
^^^A ^I'C Mill j «i ill < j^50J^ie_i ^jnjrt-xtl jl_ii»-2?l (jl Ijt^-t-V j_ia i4j|ji_j£a 
4_«jLSJI CjIj ii 11 II ' j "■ ~ ■ ■■ K-dJjJ d_a- j "1 ij .(^oLiieJl (^^ j a ill L*Uj 3j_»- jji 
J <litl (ji LgJ—jJLi (_iu_uajj .J, a «ll (j-i-u (^ jlj_aVI JJuC (_ =r 3 Oj-_l J^ 3jL); 
iSjUJ^JI Cjljj^aJLI (jjs ^LjLk Ljjjje^o (j I V j 1 n r-LuVI (j£. J^LiJI (_g,al in'i^Vl 

^ial pLuojl (ji 1 ii-nj (^yJa ^^1 n"i (jl _ (_£j_l!LSi j i^-ij L»^ _ >, i- *"jj (Jj 'o^*i c?^" 5 

j I a\i (_,jI-J (j* I <i '^ "_' (j^' cr'i *— ^i>^ ll)- ^J- 1 ?-^' c^- 26 ^ i(*JL«JI (^ »lj ii fill 
i_kjLk>_aJI (jj^_=e_ja ( _ ;T i 4-Sjl mi 1,1 c*j3 "^ - J. ••• r *J " "" <jl ^ i«" L ^-) 2 i4_ul_»-j! 




m .^^11 



'&3UJI 



jjij" in u^uilZJjj • "-^p-i^JJ f "' J ' " <jr^' tlH ' '" » I J "Li a ut,"(ll u^aj-illj iSjLjJLaJI 

lillj iZjjl£ ^jj-; t Sweatshop 4-J^t «"mVI JjjUJtlj jjUI (_^a Sj_jioJI cL>.VI 

«_*_i-o (_afla^a J-*5 <<L^»I l"i i nlj *^j 1 ■*■ j^f J lit) (J-»-^- 'L-^SJ-S j>Jy ^-^ J^ 
SjLc <bal l"r<iVl Jl_*j (^ cl_^>JI (jl jl t'lC I (jic i4 I'inTijJI fjjlz. !*•■« n 3jjj<aj 
I . (j<-a->l nilll jj-a 4_cLaJ>. (JjjjSLj La 

| eLaldll ajjLajJI O I^'iiiH (jjJLijj LhJ^' J^->" lililjf v3-> i^JJI L- 9 (j&j 

[ «Ljj£. (jLS La i_9>L_i- ^yic id-JU (jLSail I jufc (^JjjJI liUJb jL-a-iSVI f.\j j^. 

lc ^jj| j_a-<JI 4_L^a_3 acjJ »^-£j£ 4_ljj^>o SJjl (jVI ^flljJD <JjJLc ,Jj2 j^9 VI 

f 4-ilS_> liLl^llII uV-l t a lj-*J y J iS (jnni" (jl S^jJLill (Jjjul » j IVi i .i"t » tJjJLa 

| Jj>< (j-a *_ <_ujl (J^> i"i,> (_,*■ j.itl nljVLj al «i "fliVI (j} . . . 4_ua_a_st-La ajjLi^j_3l 

: j_arll CjVjl_*-jo (J—ilS-j ^J 4_j_3t_^JLa *jj ■ -y i^-ij^ V iijJlII <j-lc- 3 ■! 5> "^ 

»j yi<\\\ JjoJI (jl-> j»-L'n a olLjLa 'i£>J*! oUKjj .«JjoJI i.dl'it ^jLuaxflVI 

(j-a Vjlj i(jVI 4jjLjj_II Cj^K nil, I qs>*} 2l>JI_«jo (JjL»«j (jl < L^xLc. (_^j-*JUjj_t * L^ISLaj 

,<Lu£. iLuai (jr^*- jl """VI 
JL£.L_ La (jJk (jr'i- 1 -' I ''I'.'H aj-jinlt iJjJlS' Jlia iJ*^JL OflV ^! S^SLiil aO^Jj 
C<,« i ii ^yill (j-Aj i J-=>JI (_Lj-se_a ^^if. UjjjlJ iijJjJI 4 K i°ii a Ju>.U £^uaJI pLtsI ^^ 
SjLai] Ijjjjj (jl lLLuJI ^'>^ J[3> J> - '(J .'■'"" c>"' '"'.' (^jLualflVI j-»jJI jjistil J^i«J 
Lujj) tlj^lllJ 5-a- j~i"i (Ja"i -»JH (_gjl in'i^Vt fjLlII (^o j_JiSJI \jjJaJi p^il ty&J ^ 
a-^JjjJ I n,U .(^ia^LI t^JLa^-VI gjLUI ^ /.V , V ^J /T , ^ ^jl^ 3 ; , „M 
(j^^j 'I (jj ' ^ m *»■ i iTi^liLu-ul jjja La^iC.j <Ljsc-uaJl < njllSHJl utjl "<r I ^3 <r.t 1'nj 
SjLSJI jl (jaSSjlil (_J_5-Sj .A\\ i"iU (_LkL>ij (_)-uJj iailH CjVjUus L> iii. jjk (JjiaJLi 
laLujjII cOLSLiil (jg^JuLiin (O^jj Jj-5JI JJ£. Ja2fl CjIjujlILi jjSjuSuj (j) ujit-itl 
,j-a i4jjaLiJI JjJlII (j 1 J-SI^II (^J .3 inljrn (jjij J^ *AJ^-». (jl Ci m SJjVI (jSJ 

^j» L4JL0 Cjlln jl Jj-^jI -sll JjJj Jyljil j»>ij I j j «i j :i-JLiSJI Itljj isubsistence agriculture (*) 

.fia.pi.1 _ ifUJLj »Uia,^l ;yi SjLiS (**) 
.^^ill . ijt^j^ill jl 4_£!^iiVI J_jJ.I y^ i;Li (***) 




»l9?\ll t^lAJ 



^^jJIj i«L_JLtj <il_j_^Jl lij^Jj ljr Js Cj\i\jj}\ i nil (j nj 1 S" _ (jjjJI I ao m iij «J L ^l\ 

.j ;,,-." 'I i-iljl^f _ IjU^ i _ i .-^i ,^'; 

Lrtl » jli <plt |t«M Jrflit (trite 

4-Jjj cJj (_,^JI Oljii nil (Ji^-i- t j J ii ii 1 1 aJulII ^^3 lijjjjjl di^LSLtujo (Q^Ldj x-o ijjjliL 

^bJI < rtmufl <yij . W (UNEP) 5jl*HI ^'>U jjUI iltJ! ^U^j ^j .,,^;l. 

I JU 'j^j^^ll ''-^■J O^ Q^ a -^-'-^ J .' rf **'*"' * 4J.il (j^- j-aJJJ ' ^ ** < Y * ' V 

jjl ( jitl J-a3 i^JJI j-*i!l ilai. ^yS LaJuS ^iM,! ^^1^. 4 < -r m.j <Lfljlie-a j>JJ 4JI 
<LujjjjL>J| 4->. .1 «i i 1 1 j 4-tcl imll jLaJS VL * i™ 1 1 Ij^iAVi nil L<iJl*j _ ^oIJjjJI f\ <ilr 
(_j_jx>. (il^>.| plS* a (_jJaJu ijujj I j^ i ■ ■■ J-uJ lij^JjJI (]_ys 4-il "»- mi -iJ-^-J IjJ-SI _ 
tjl }>l_ilJ3 ((jj^iJI (_yjj |_gjji nVI *u.l i nil)) 1 JL& SjijJa^. (_JJL/J ^jL^jj joji3 Jl9j . Lu^l 

iJIjLjI iUl Jjj a.j <CjLjI iJI JjjIj *■ (j-* 1 g^LJ c<y J UL ^' ' J-* 

^ l^jj; a -wVl J$_3$JI jj— >- ,ys 4Jj|_$JI Sjb)Jlj t 5 j fljjJI 

CjIjLliJVI i_djj-£j n_^2Jl JuJjj '"■! U— "j itljLcLu^aJlj tiJliljljiiill 

k-imi-^JI Jj^jJeJ (_|*«J (_yiJI S^flSUI J^- (jlj^VI (j^J^a d>^ SjjLuaJI 

.(_gjS.Vl (((^jintll JijS^II)) fljJl (|>« l-Aj_t£.j ijLaj^l iijjj 

gjlUJI uJufc tjSLI .iiLtjVl &» jujil tlj^-1 (_,JJ 5L>.L>» cdLub 

-*l ~ ■ -tt jjjs ajl^_lil JajliJl I juk <j1 ■»■ j . Uj .j j IV. 4_JjVI 
Jl5 i^^-VI (JliliijULlj i4j^>JI sLjJkVlj . SjjIU't I CjI n jin -*<Jlj 

(JiLc li^Lo ?l_j4JI (j-o L»S^ (jl L^GI (jinl _ edJ JJ 3_JLLc cA >jo i^" 

J n "i i j jjl 4 i^ <ij iiJlilj'i^lj's 4j^U f-LdJjl j_ r l£- J-J-*J (^ JlIIj i Ijufc 
. Jl».Ij p>iJ-ul (j^jinr (_yJ9 aJLilII (jjs ^i-VI < fimill (_y]J 
di^!lL>. a^Loj ^Ir J^LoaJ (_, «i i njJLl <Ui I mil I juk jjl ijja (j_j_ilfl jjj!b>.LjJlj 
JLSj w " '" JJ ' ^.' 4£.lj^JI Jjlajuj 1 4-jj "(Mill 4j«i injJLI r-Ujjl ^jjjijj <(_3l_i>J1 

l J I 111 (_yJjJ3. J_y3 Lj^JjJ, (_aail Clh d SljJtJ <^JjJ J-S JlljjjJl (jl l Ifljl l^J>.jJl3l 

.United Nations Environment Programme; UNEP ( • 




££i»JLJ6JSlhJI 

Lj-uiIi J)j-"i 4jlIa_La. (_)1»^_*jJ (jl (jS-a-ll (jjo 4-il jjfc dJJj (^yo ^iS I JjJJLUj i L&Jl>.j 
l~Oj-Z\-us 3jj_i*aj j^a 2 1 <C.lj r f-> 1 1 if ^ . I^jiii Ij-tiil 3jj ir-tt ijSJj iS^jfcLLaJl (jjiAU 
3 > mil (j^ <jr* '*'_J— 4^' "i-ijJj (j£ 4 K mi a ^j_a jVI ^Lju 1 j i nt jjl J^LsJLl <j-a-3 

(j-uj)|->»ll (_>u^! jjLi-^J td< a ui.ll j^JjjJI (jJ-Ll l_jl J l>> Mjt-S. l-4-i-« L?jl>^ '*'.! """j 

4_i_L_Jl 4jLa_^J <j-L^Lj ._ J iSLa-i - . '-~lj~ *j i^^-5 Uj?j ■ ■■ " J^J '(^1-5 j-i'J (^ '- ' "**,? 

<Gl UjLLa 4Ji*}L-a-. -Y--Y jxL*JI ^Iju^dUL^JUl 4 , -i<<t ^ ( ^ (EPB) 

J j ill I (jVI (jje_l)> : VLjL^ 4jjJl»- IJljj isl^JI li-^aJj <Jjjv (_pil ii'ill Llj y Lajj jjL£ 

J-111 -fcj V ^ 1 fl " 4_i 4_LajJua (J^-^JI (j^ -''(jJuJ dh^ j»jLS i^JJV itiLilc Lxj_>_c. 
4al i r-»~ ml 4j|jj (J-x3 CjjJlII (j^a *I>^JI 4_uLuJ 4 nJ,U <J5>k> >o j h n ^^J il^jlr 
U-ujJ I fljlr ,> m -ttj "if 3 «i g a ^yAj t Y • 'A aL«JI 4_j-±ia^l i_jL«_WI SjjjJ U*£j 
■ I j . ., Vi 4JjjJLI jj^ ^jj.i~i.c,«j ij\ i.-ill j»l^>- uYi ijV '^K i"i 1,1 («-=^>- '..i.i '".' ^^ a 

f (jl (j^ic ftfl"'« o mm l_apjjklj JLSj >4 i u<it *l_a^JI I j i ii ii i"j (jl (jjs j«^J Ju^li ^LilLiJ 
Uoj < i>» (jj-i-ujLaj w^LIId u<»lj i^i -«■ d , ,j i 1,j I SjJJ» (jj^j in AjLill ^1 j jtj^il 

j -ThLIJ ^yic Jjir-tT-ll EPB Jl Lil^a (jji dj^LajJ jLJlj ^yic SjJj-i 

SjjLcsalLaVI ScLjSDl ^^ --' (jj jl-xU u9-^jj ■ "U ^ IVi ij M-2 n-dJ JJ 4^*_pjj 

'.SJljJjJI CiLlIajJ I ^ylj jlj_bVlj oLSj nil! (Jjo JS Jl ^'"'1 dJkaJ JU.I •»■ '1 
r«-g£ isl^^JI CjjXu 4 nl«" a 4 *n t a 4.K mi a ^OLdJJ La. \'(C j itiJj j (jji Vjij ia^JSJj 
iJUjJlJI CjVjLJUS ^j^-^ -^ (%L»iJ (_y^jl [_yJ-*JI («-iL«jl CjLilj^ i*i" 4^ *?""'.' U_J— *>^J 
iflLtxill CjLjn)" i n a ^7i -*,' V (_,jJI SjJLoJI «JLuaJ>l (J^Lc.} 5jj^_cb (j «i i >> ~~ (_^illj 
SjLcLj lj_-a_a_5j (j1 ^ i ', ' ^ " CjIjI j i h.II ■ .«! — ■->! (jyic ^y> t "it La-^ ' 2 ij 1 U. 1 1 
s L^jLj 4 j I -nJ, I ■*■! 1-~1 - ■■ II y I U i >>" I q S iiijaJaJI 4 it '^ISLa Cjl J, t.a^j I *-j j j ■*-" 
4-5r„l i r\ 1, 4 nJ.U LLa-t^jJ f. LaiJI ^Jajt-a ^^ (jnj VjJI f«^e-flJI aI..V V"i miV (Jr xJjJiJ 
_a^«J (jM.ir-111 f-L^JLJ"VI I JLA jl «-Ij_lJJI l^JJ . I j£-4a ' ^b.'.*JI ^ >j ; U1I jLiJI 
?r j ( fVt jjJ Jlj^al ^_^ jhg _ oIjVjjUI CjIjI j I a ^JA-coJI < M*C _t m #Ij_^J1 4 j n i"t 
jl i^j^i-Vl 4_i-^Lo~i„>.VI CjL>-L>JI (^Jx: I (j^l A'tV 'JL^JI 4 < j it-^t <Sj_al^La 

.Environmental Protection Bureau; EPB (*) 



Hi 



i4_jJUI L^jLJlSLal j I (jrjSLi jj— oj i iLl'i ,q~ V jill (jjJLl (_>iaJ-J J-fljJ ajjljll ojui 
ljufc jJLjJJ " ^ J ■'-•' — "'' (jlSLa (^1 (jljJ i^Ij (Jjjbj jl JLjjj)) :(ji_uaJ1 (Jl a .'I 

ajJ^I ,^o *j-^>JI uU'i ^ (j!_jj ^Li «^j j| _ ^yJj^t iLb^i! L_ijj_c. i «1tvi 

«^ljJ.L> j_i._^Jj -2 i » i ^tl 4_aJ_j-j^aJI * j I ■ "— -» I 1 l.i j» r - )Lj y yjjjl <_, i »^ )Ltl 
(_gl3l_$ -j s T-. : f. Ljji . mjLui u '-'';^ jl.j < ag ^L-i-u (juJu lj) <"' _^jJ cP^* *^jp** 
^a jaj^LU < _>!*> y'A ij\jjj_jJI J-it <Lm,> iUI (j£La^l j_g_<il jl>.| (j^&j njLii 
(jl jl£jU.I (j-a-3 1 1 ,j j *«, (_£j^»-^l (jr>Iii1l 4_>-j? CjJL£ I a (j aj •f'^-' 1 <J^ 0i>"'.3-^ 

'"■lj ■ ■ ■ ■! o'jJ L^^ ^ '"'jk* *>- (_£JJI JU^Ji.1 JL-I "»»jJ1 »(j All (_,Jfc 3jl ir-l -»JI 

I i 'iK <i i V '(_yii frljJk (J_9 J tj^ " -Jj *V t5^' 'L>'_W Cr^i ^ .' ' iiiiLj jiij 1 j4Jj^k> 
(_yfl i *• ij t" 1 1 i-iljj* , ,. * (j^LuLi s1jji»JI aIJ3 LaJUCJ . (( Oj i f-i f "i a I i~ i_) jLa jl i"ir I 
. Y' • 'J ^ "V^ jryal_iJ1 ^ i^iJLLa 4_bj_a 1V j, j <t (^j) "i ma (^ic. (jry^aJI 
*_a-fl ij_J3^l fjslj (_y3j .tijjttfl CjLjj," I n a |j_i_uLl r«> I n"l") (j'_4J ^lj (jl IjjL^-a 
(JjLfl ' Va i3_LaT jji»J c»-^' CjL^j'u .. 1.1 i_flL« i>->i 2 « i . "t j-l-p *±j^tlLl CjIj^" i ii a 
a Jul CjjL£ ,«JL*J! sL»jI y j a -w ^^jSi (_yjljjk Cj^Ij jJl^Lj ^ ■ n "t (j!_jj (_$Lj j) 

<jfl_tJlj >1 V mil i=L>jL«_« (_,lf j1_li>J.I jUjj in.tl 3 ^ "*• ^° (J-* 5JL*^' 
(_,lJI 3jLjJ_*J1 3_jX.LLuaJI CjLlaj«J,l (jj3 4 "i « u1,1 Cxj^j-iSLIl S^-se-ilj i(jLi>-Jl]l j 

.4 ij J U L yJ^ (if All (3^3cj (Jaaj 
^riS /.O • (>jJl2 (_pal ii -fc-jl (jj ii ->.j tL.L. j il l jx, (jj_ji>JLl (j^lj j , m U Ju>iJ 
tjiri a -»JI j-la-all JjVl lJiLuJI jjkj 1SO2 CJjj-jiJI ,i j m *sl ^Ij i!jIjL»_ljI 
3>Uol jf .U«-i-V) . a 1 jll 1j_A j«j *i <t jmAJlUj .CjIj_uj( (jd a *>- J>l — =- 
j*^j| <S_Laa- jjk f(jUuLLjuaJ I SjLill ."it i--«l ,^>"^l j>5 jju 4-Jol ii iriiiH 7cjjl i^»"ill 
Ly ic jl .-~". «VI ajLCj iSj^" 1 a 4_lJ9j_u tliLJl alj-j-'i nib iiUj J a «1 (JjJJl^j 
'~*1 *Jj *"tl < j I « ~ j I <i j'q ((/cistlllj ^-o VI)) L7 i^- J o"n*i (jP-J! 4jJu13jJI CjujLoJ.1 
(_yi£. CjLtLLail ^jj-iii^aj (j^iLs-JLl (jaJjJjjJLl (3^'_J 1 V • ' Y (Jj/Jl (jr^J .4 J* i J. 1 ^ 
ol5Lt_LJVI ^ Sjl -r 'ii 1 ^UaJ jjjl^'' 4 j-aJr.11 egj) j ...Vl lLLJI j^a jjLjjUl 
4-ij T-'dl r"L>>J CjLflX.1 (_y3 (^LjJ .SO2 (_gj) "1 1 11 a (_;^3 CjI 10 jn V~11 »JL4 ( jj St- "' 

at 



f-f - j lff*"^ ! } 



iSUJI 



joa (jjl « "11 1 _ < - i ;s, q i (_y-^' ' J ^— ^' Ji>— '--' MJ-^ C""" 4_»_3^aJI r-j-jjLJ 4JjXaj 
4_oj_io (Jjl JLa^l jj-a _ «4JLl_JI < ^c pLfljJW I j -i ■ -I j ■ **■*» 1 1 4 j'vj^-'al cLcLa_-v. 
aJJt, Jol wi ill ajjj On (jl'init Jl9j .(>u^aJI (^ crl?-*" Sj-all S02 jLij SjIt-'U 
«jjJu (^-iijf i^JJIj 'S02 jLc. Cjjjl t.ul (_^3 Ojl ->-"(lt (^SL^-aVl aUaiJI Jucl^Ja 
JLcLu La_« jicLjj>JI l£JJj gJLcli 11 sj (jj^j»«Jt ij^)-ill (JJ> Cjl jm« i n*ill (JSljI (j^ 
Lilt (j£. l^-oi^ (JJJJ 3 <iK"m 1 SO2 jLc CjIjLajjI (_yjj J J .'^ ,_ji»LaitJl jj * ■*-' ^^3 
^a Jlj^J, jjjJulJl (J i<-< <itl ^JoJt) 4-ojLi^aJI CjLjljj mi" II I j S S •». * ■ .. OjL"i (j^ill 
j .(Sjja^jl 3JLJI ^ Jj^oLilJI 

<j I -J-^-hJ (_7^l tl)LS^_<iJI <jl jj :SjLa"JI (^ r-L*jJI y-l*i A a ^j* 3jj_pLl (jj 
^l^—i I (j i<a-j iiljlia «JI j o < nK" SO2 jl— *J 3 Si « " 1,1 i_al JL&Vl Jjj <t -hj 
(Jj_a_>u a^J (_>^ii.j al (jjs 4_j| (jjj_*j (jjJJI t-iLlljl <j-a <L^aj^UI CjIjI— a_Ii_cVI 
4 nK"t JiLi 4-JI J^-ua^I! j«jj ^La^j-VI c-SJL^JI (j? ,_£? tiJ-jLjl « nVl ^ ^A^. 
i (RFF) ({(Jjii'iKi oil Jjl^il)) ** 1 P« < " jjjj t(j^) j" niifjj^a jjLiuJj Lai ^ '^1 * 

(jjj J J Ml J^ 'O'JJ L5" '^jSL^J *T l^wll »' .I UlU f»3-Sj <Ljjl ["Mill' ^ 'J * (_yAj 

t J^»-j I 1 g 1 j I :3jL-tjl] 3 S 1 1 11 1,1 Jaj^uiJI l jjt (jLul Lgj ^Jl^Ty 4JjjJU oJlA ^i 

! '.SO2 jLc ol!sl « jM 1 (ii^>) (jjs ^ii^I ^^ i_ 1 y ilj"i (_jjJlj •(! a g.'L-" Laj it-JLuaJI 

: (^jLijJI SjUjLjfu 4 j i^i a La < (ljtlSo 4_>-ljj 4_ji>m Cj\£j-l1J\ o JlA jjf jji ^LfiJIj 

Q^-i iRFF 4 r,\~t Lo J jl-».t i_i i^ljw tr-jljJiJ) (j^ill - cljLil « \\x\ «JL4 (jriii -»J 

f^ysjju^st^ U-Lii>. I m i"i ciJLufe (j( (jyl*J I Jubj iyJ^ILa jjlo (JSj jVjJ ^ T * * j "A • 
LaLoJ S^j»l_>-)) (jl^J i^u J-«_*J Lo _ ijfj j " i"i i r jj-^a mJIj (^ _ ^J*J ijLajV! 
(jA f-LajJI 4„n <!■> flj-f^ ^-u£ jjij niLjjJ tjlj La! .CjIjIij'iVI ^ SjLsejJJ 
(_ylc tliLjL*_iiVI !^S ajl t-'iU *LtsJ «• LiJl Ja Jr *i _l£i iSjLaejJI tj-oj is* "*■) 3'j - i ill 
it-iU-^. 'I j rt n ^1 ^ I i<a._if tiAjJjJ (J.0 t jj -(»Lj^1 (j- 9 fJJ (^ 3JjjJI (^gj'i 111 a 
(JjjJL al "n»VI Js^_jjj . 1 j 1 njj 1 g j'^ Laj oJljJlc (_Jj_i.l Jjji (_^ S^jLuua 
(jjjj.)) c_co] (^^Ljj-jaT ^ ajjL^t 4 j If ^ IV->1 iciijjjj 'j J -^ (oJoaJj 3 j al ill 

S** ] .(oliL^VI ^ SjLaOJl , tJ „.M 

.Resources for the Future; RFF (*) 

jjjljJI tjK.ui .i .-vt !( > Ai . WVi) (^1 « iL in* j>->-) j-j_Jj1 ur'S-^- Johnny Appleseed (**) 

' .^4->.^~JU - t _ 7 £o^VI JtxijijVI i_jjjijl tLfcJI b j^"v (_^ r-LallJt jL*j!iI "br.ljVj jkLil (_^jjlfl i^u$u^-«iV^ 




'( -y «£ l ) m "'H J (_y>-j.ljiCitl «j ii iill)) 4_yj|jJI JoJaJJI ajufc JSLa i^LiiS jJajj' (jSLJj 
L»£ ,4a_uiLujJI S^ljil ('Xl'rrtl ^J ^"i^j SLjj_uulslj ^JLo La jjSJ ttf^j" aj Sj'v'i i a JJllj 
(jloLJI ija 4 iiu ->t,l (jJ-a-U (jSUf J^-3 <4_uj_uaJI tljUoJLJ! ^jJ JL>JI 4jf jJljj 
^J Vj.iiij |»L»iL! j_dJi!lj i \l ,^~, a*Vl pl<~ ^jfcLla ^,.1 -kj (ji 1_L>. J-aLj jjl 4_jjjLiJI 
LaAj _ u-*'l? (_^uaL><j| (jj»J-l (JjO 4_uil aJ^VI Lai $4 j if pr i i ni jjl (J^S I nhil *ljji> 
, 4jl?i: mi a « Lajj)) f_yJb 4jL>. x\ jjLj ^^a-^ia _ tl^ll lijalj 4jjL*_a ^^ aJLiJI jlj(j qji 

UJLxA jjL? 'LhO '~" *^ <j>*^ djlju'ini (^3 (jjjjiaoi (_>*$-! ^J i.'tln'i'il La, >if » 
«jJeJ I irt V »i tdLufc {jLi j t il'i i'l l«-*< 4_»-jjJ cl^JI (_y^ j»l V mil (j-a ^ j "i^v 1 1 
^yjfcj i JuLuj-ajj S, I of- rJjj_^_aJ (jjj <«-L*J . ((CJa^JI *ik « n i^JjJl-us ^^Ll 
_al I ^ j i"i _ ^J^-jSLII (joijlaol (_yu^J (_yaj->- <j-a (^j-JoJI (-S^JoJl (^ «-23 4-LjJl>3 
■*■ ■*'"■ k_jj_*JI (j_a ' j" ^ill iVij **iU fCJi i ii< <j JTJ • LrJ' .' '^ " (J*-**"-^' £>£■ (1ft 'J '" 
dt-ij-nU ,_JLu>JI f llnif-Ti LaS i4iit-ii1,l 4Jl& ^1 ^jlsol <_yjJ (j-« joLaJI <±jjli!l 
iQj^^IoIj i,a)» pK-m ^yJL-iu ulijJtJI liili (j hi ^j ^jl^VI £ya >J-VI <_uL>JL 

*»J ^jlj^jJ (jSJ . 1 gK 3 ffUitl (_,i clj; a II ilijJLj tlsLaJl t_o_ia/f «4_ liJjJI 

!j_/-uf ''H'/)" 5-bjJll till) CuL^ . \j Sf 4_jujl ') i < '"> tL^fllj Ljj*Lij I Jl-4 (jjiJ 

jj» jJilll Ja- mJJJI J»->II jl^ . I JUL jl>.1 i-3jju *Jj 1L4K ISL^-of ^ ftljjk 4_j^^i 

(J-a-*J 4jj„j -h 1 1 »lj a J^ILl (_5JuJ_aJk ^^yxal in"-».| _ LpL>- -J-*J i"m a m - (j^-La ^;l 
1* ^ * " % " l)' T a Lr^ Lr*-*J (j*-^ ' ii ^ LajLui Laij ■ I j ■v.^Jj iS*i1 1 Lxi j j ii j 1 LS , > $ t <i 1 
^L^aJLt (j^ LjJ^fl 3^j^».^il 4_t£.lj3JI Jj-i-aljsil 3L>J^ 0' J^->" Ja»V .jjt-nU 
J-aVl _ *I^JI il>lj (>« <Lll»J,l 3 V mill 1 it ml l~ti^»Jll jl L^J_aJ J-JJ" JL3 ^-jJ-^ 1 
,j-a CjIjLLsVI jjLuaua C^'ij.1 'JULiJ .(Jj^Vl MjSLi^Vl {jJlLI ^ ^J- 113 ^ («-I L^^' 1 
^'; ■ ■■_' La^a JJ^I 4-C.j-i-uj L^jIjLUJ i_aJj (_,JI i^jJj ^Lj-iixJI ^^^ Lh iI (_>jujJ ij^*"- 1 0' 
(j^ 4_j3^_«UI jjjJ.1 ^^ CjjJjJI (jL> 4Jtflj_«JLj .(^^j-t 5.ij., A , a (_£? ^ tlj-^JI iaL 
Jjjs. - f-> — At! (JljJLs-l ( j£. (2r*->«jLl!1 C^jjjSLIIj a \ rr mil (j^a (j^SuJ 3,1 t"U CjLi24j' 
ij-Las-ut$j/1 JaLaJI d>-\ _j^j 1 jjjj al jJka : j^l tofl'i a ^1 a^aL a' i h l i'ij n m _ (^i-La 
. Lea 4 Mill (_yicj j 1* ill 4jie ir-> ^1^ j ^"^- 4J1 i~ija in i.*iul i^-- 1 -' 




m .^^1 1 



iSihJl 



Sjjl ? a) Ojjj^' O- 4 u-^j'^' £>^' '"^ Oi M-jL-* j— aSf! j_lu_i Lfl„> if j 
jl-i-v (jja j ill jtl ^jjj-seJ i^JJIj lj \ ii iiijjI^* in II 4 <i iU (^ Jj_*.j-U ijjjjjb 
*Lu«j^Saj J j(j II a_Mj_±JI jJ^-Lij 4-ie-i"i t (j^SsJ JL9 (4jy hi «iij,ll Jjj^ U " " " 4jlluI 
(_£j_j£L1I tljL^j-coJI < * i j < ^ f t (_>i;.«> Mill 4 t lIiI -3j->-J (j-3 (^yL>- j)^ ~l J i 11 .1 J i nl£l «-a 

((/—jLuiajl <jl^.Jul i' 1 '^ 4_ijaJL>j| u io Ij V i uj^>-» < ]UiS ' ^ ■ ^ M . 1 JU \ Tu I j i n f 

jjiuLjJI 4j^-3r in_3 (2r>jl ^»11 4-cl iir^M JL^J 't^L*- (j- 4 i i>>LiJI JL«-3VI -ij-5j 
:«(j£.Lk _ (_yjl j inU jjL>-Jl!I» 4jjJaj *u-ul 4jjj2aJ (j^ - - ^ fllka 4-La 
jjji CjL j«J J^-j-II jjjj^' ^^ uW 4-g.liiMI SjLfl JjL>- ,Lfll 
< j j ii i ii^3l^*i mil 4 ? il~> i^a (Jj iCjIj! _i mil j»jlj-tj 'Uiiill ^^al ir^ a 
4<itiifl ^1 (Jj-oJ («J i^jLgJI JajjJU 7r t^ hi (_jj1 Ujjj^' | r\'*' ''''J'*- 
aIt. (_;,!£. C M.Q, i ii _ (^.Lk ij\£ .4jjjejJI ^Jl mil' (Jj«-aj ^jA^il l>"-J^ 

(^Lixl (^1 (JjJj (^JJIj '(^>*JI t_a Mil} ,_5jlj^>Jl i_j>LaJ^I (jL 

*_Uj !j_>-L>. J^ ifjn i ii ijjlajVl * Vim (j-a L-JJ_>-3 (j-Jl j intl jLi-Jul 
j»L«JI (jj-a^ 'l.>^*'j -JJ liinjjl^" mil 4_iii3 ^j- 4 J.' (j 0"* (j*Jl3_9 
4Jj^j (_gjj|j iCjLwj^U .ajij-ajl" in J ^ t <i djLuiljJ Cjj_^Jal ^*>0l 
fj& OJIJJ^* ' L^- 4 4-tia_ia_5e-Lo Ouj" i n a .^a->-^ <Ja-a_ul l2jL£j_uj 

L4-a '[^j"J' J ^ '' (J^.jJ Cr* 5 '-"' (l^ ^ i" '■ * * .'"' L7-"\j] >-yLjJ »JJ/* 

.(jjjjjl JLsojl ^J^Jaj Llai- Cxjjj 
iCjL^j — Cul\ tjj i 's Jj-S (j^a *Ij^jl!I J-uoljJ ^jf . > , S -a ) ti^iij «jC.j (jJcj 
4- m' i ^ JI Ja^>Jl i^UJ (^Jl .4-i.al.OI jLilVl {y> JU>ll ^ 0>^)" jlj-^-^lj 

. 4Jja^ CjI gi i u\ ^j-uaLpol (J-^9-1 *Lo_i_u 4 j it Ti ] 4jJJL±XI 
^^fl ^^--vjl (_3M-»J1 Cji n jV> clj <ijS jjyjl ^^y-ual i^i*-»-l 5-A5 'J-yj J-O' rV ' " ' -^ 
w " -- i u^LljuoI I jjL>-jJI 4 K mi a 4j><JLjus (ji ijj^jJLsoi (_>j/^1j LujjrijILS 4j_aL>- 
JlS.3 t5j i.ilj mil ajlj^lj 2jj|_!m {j* >ljLfc IjJLS ("iiltil _ Lgjl-Kiif 4\ij_»ji Juu 

(j! u'i \A\ :4__Lkii. V 4 ajj V-n l^j i n "ij (jjl j «i jS)I iln jl-iJl IjLA jjl pt_iiajl 

Sj_3j_jiaJL (jJaj ^J ^j-j! i i><ll tjLi-jJI I j-& <_aj^l_<j/ ^^ '/0 4 i i H \\ LiisLLieJl 
'"'<) y^J ^J -(jr^l .' '^^1 ij^"- 1 ^' P>^J J- 1 ' * -^ 1 (jt^ /0 4 j i hi j ^^sl ii > il 3j ^"* ' t 
>7cJL^m i_>L>uol (JLo^.VI JL»-j (j-a 4jjjj_uj <LjaLiLa S^SLJI 4 jujhi'itl J^>JI 

. S^jJjj 7«-JuJ (3j^"* ,j tjf^ c^ '~" OL ^ ys"' ' '- *** ' -^ ° 




»l9f'Ul£ 



T-Ju^SjJ tjjj Jl^al ii rntrtill f.\j-$\l t^cljJI (j^aJU (_yJJ (J I' h"j (j-uLtll lju 
j'j-^3 (_p3^_ aJ LlA «/_iJlLI i_>Li_u3» (_!! 4_j>-Ljx i^S Ljjl (Jj-aJl LjjLLcl I n.lu tjj—a-j 
I ^" j T i^ r-lj (_pi!j i ^0 V j»L*JI <~,t,\a ^1 3jjLo,Lll 2JoL>JI CjA JlSj .jjATJLi 
Cjl.jla «' |JL>- luiiJ (^jJUjj «j^_«IiJ (Jjj 4-Cj_i_u (^jJJ i^JJaVI ^yi^. (jloljjo i_sVl 5^ i°i, r 
((jj-i! *ljJfc tlijjj ^ u i n f\jJ\ a a"ill jJfcj) (jLs-jJI 1 jlr d , , * , j ij ^yjJI <it nil (jj>->- 
j i <-i t" i nj La^ - (_>ii«_)JI jj^a (jjs t _ > l3l^Lc'i(l cjIsLLa (_yJL«j <oAj (jt^-j • 3-ujdl ij^"'- 3 

jjj^*. (jt (^k. >uaJ (jl^ mJ j]1 JiUj! £!>■»• l>° 3JLLJI Jjl&All dllj (jjfcjJI (_y3 

Jj-3 qj» < rnit II y-L-r" -*.l\ (jSJj - «L$j J'?* '*' U^>^ SjVjJLi i i i n "S a (3>-» Aa-flJI 
(jjSLix«J l^jl£ Lolia£)j fj£ iytfrlmll (j! <j-i»J tj^ 'JjLaJt uj! i iMI JLuo aUJI (_$Ij-!I 
.(jj/^L^jl l>">t lTS~**' cfiljj < ii 1 1 i_£Ju _^flljjj («J La BaJiII (jjo 
4_Lai»- . > j A ~ jjcj filri 1 1 J'JJ *. (j^ Uj^jj '"^' ^J "**' "— 3Uail 3jI_£J (_t^J 
a I J V*i i ill i.l U" CjLiiaJaJj Cj^-!3 ^J "J'^i 4-uu^-JIiJ 4_>jLLa (j-U La Ct o *v 4j>.j oU 
uLsejusljJI dj^l S Mill r-^Lc (jLj -slj-^J' 4_l2Jj (_Jj i— 9J_g3 4mm 4j-wjJoiVi Cil jj"^ 

,^1 Jl a ~\S\ ^SJj .ijLil] M a ,,■ 3 jiil-^JI 3 j'iflVl jlsIj_a Ja a\ iil-^1,1 1 5>>- Jjj 

I j < i^-» (jK 2 alUtl JulIjj irjLLue-aj JoAill Lr &\ in « JLa 4K, jl,i all 5_jjL1!I jjLuail 

^jj i * > «> :3iallil j.:! mil 4JI jtxiajl iJL>. ^1 (_ylc i3K Mill j_9-*-jo (jl j-lc. .ijLii] 

^ya t ^j A^»-**.ii I CjIjI-j-loJI aI jL5txj_u| j yji Jl^Ju <Ll0L>J! CjUI^j>. j/I ^3-" (^ i^-*-^^- 4 

• 4JujJLl (_yilaljja (jl hit" nil I lijjJttll SjLX 

jciij (jfkj "ftl^JI JLiSJjJ 4jjLu>-I 2_l>.jJ»jS!j tJliljilj^>.J (^jic A a~<c^U Cillrtlinll 

oUlj^VI ,>« 31, , ,1 ... cilWiUfl o*^ jlXs .j^VL cJ^U? ^1 ^^SLjJI 

(^oL^sjJI j^jj (JLiJI jjjjJuJI J mi" (_jjJI '(JjLatU 3j,j ill ^>Sjj ttiijj mil _^J-C 
*j J^-I ' 'j \^"_3 ""'^ ;^H (jja di_ji3 4_i_i^u (_yk (_^oJL^>J,l (jJJJjJl f>l,.> '>'' 1 "I ° 

1 L^Jja 4_L>oVI eLjl « 1 )l (J^A~t Ltj j , 1, cLijf (_3 '""jl j ■ -tl j (_)■» «,j ** j ■ ^> j -*■ ■'■" 

. "( * * ^ 
a\I »",.„V iIjListla '"-J." J <CjLaL>ijVI 3_u^(j ^ ' SjLooJI lIiVj^JLI j>I jVihiI a 

. laSL<kj 1(jj3JuJLj Jj_>ill oLi^ji! iJ Js jLseJI 
■ 3jl ; ;-, ,,.l,l ^LIj^jj h'ImiI ^LLu^i-JK; _(^o- _ ^-V) JjjjjI j-jj^- :Orwell, George! 1 1 

jL^=>- i JujJUl ^ys 5 'i;.' 11 Sjl< ->■ olj.«,<i ^ ^(3-ij>JLi J^a^a) jl" ^ J>*-» '.catalytic converter ( * » 1 



!^J 



f|_ H J ^_^JJ 
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Lji in Ijl Jul ) V ' j -r \ j,< m" C^JL£ ( _ 7 lll 4_bjUI (jl (_,-& i^Uj 4 ■*■ j "nj 
(j£i («J ' Jj-S-C 4j^i3 (_>-i3 (jjjj^' tZjLj_>)~ in i ii a (jriii >1 H/jjl^j 4A>.^JLI» (jl iin 
til Mill t2j|j)iiii1l (_JJbo ^yl^. fj-JI I JlA (jj» JLvlj jl JuJ jljLcoJ (^J jJj »4j>.L5ej 
t-Jm_iiaJI (j_a j_jil_> (jlS i, nil jjlc Jlj|jj ac.jj -C>£J '" *^ LO^' llV **j J ■*■ al 
L&Jj-oj 4jj^ (J£ 1 j » U S~< j^jJ) JLj^VI JJuC. Jul>JJ '*>^>-^l CjIjjjjJI J^j- 

iJLiLij" ma '"■ .^->A — <l i4-jl£. C^jlS La i 31 « iXI 4-i^L) jljuLoJ CjIjIj miILi (jjjL^jJU 

JlJL« d_tic (jlS La^a i < I mi 5<L> ( _ T iJI dl^JI (jVI *■ i i^->ta i^j-iiilll jtj_LaJ (jjjj^l 

. Lal£. »j.M '".^ 

4 K mi a S-sJLjiaj iTiaLa I <i ij t. i LjJjj_a_iJL£ (jl)) :dJaJL> «lj_^Jl 4 j, n i " 1 4jVjJI 
(<JLaJlj SjuejJtl iZjLiVjJI tLeJl »-LaJ. ^ 4.1SLl~u,U Jje_i C^lii Ju3 < L^JjJ ftl^JI 
CjLljI 3JjJAJ CjI oKII eJJk J-sljj .((tiilj ^ I $ jl| u inij «J J iri iill (ji! _ 
^yic i Lujj^LJ l£ ^^ i"ii ...l_i . ..II c-Lti^j ttj^n j II Cj^La^xJI (_, t*» Milj jjJl! tc-lIsIj 
CjjIS CjIjI j intl dc.Lu_^J <LS^_ii (_JjJ 4_L^L> olj'n n (J-*-C Ju3 tiLujaj (jl jl j"ir I 

, Sjujui Sjl^xiaj 4_lLjJI (juljiill i-iUj l_ijL>u 
' *«jtl JjLtJ V Sj_Lfl-flJI /sJLjlII JjJ tj& tlj-^II illaJj 4 K mi a (jf i_3jJl£.l JL3j 

(_iLij i(JL>- mji (_5-1x '**j^" (j^^ .CjjIS 3jjj-o i_^Lj (jjijI-v il (j^jJ (jyS JuLoJI 

Jla) *■ ' tj^jjiill i2j| j ijJJjJI iIjI^>JLIj iL^jfijJo ^yic 4jpVl Ja^>-J ij-a j!&\ 
i£_y>. JLal^a aljieJl^lj S ' tiI^»J.I Cjlj 3 mi^^I <zA±j^. ^ LkjL>u ,^1 lLUj 
(jl (jyic liJLiJJJ-J OJ-jjiJ - I JUfc (*^J Cr^- - ll^-li • < *-i>'J^'l ' d'" 1 '*i»j"l (jr^l («Jt^JI 

oLilSoJI <-dlj jLcjcL aLoVI (^J j_A2j (jl (J*iJLi I ^ K <i_i 3j jiiiill (JjJ-II (^ (jjdl 

(Jj^->. "I (^J j_uija i Ij'-jj AjtK ^jj ^ji nil liAjin-i- Cjjala <jr^l_J i4aliaj jJi£jM 
djt-.^ *tl <jJLjjuaJ| 3jm i nil (jl» -(Jj-Sj* icillj (jyl^- (_y»- (JUi.aS (j^ i^ll (^^is CjIjWmiII 

jlj^s (jja j" i ' jjj^JI SjLujj 4i»jj Ci iL^ Lo (jjmjj (*jI_jc L^Jc < *• 1 1 j n (j-u^JI ,^,3 



tiJ^jtj '.^jii-ljJI (jljJl^VI oLSj^tji (ji '.l"j .1.11 ^Li l*1j^x-^ itwo-stroke engine (*) 

j 4_i_|_flj>. 4_i^_c ^J rf-ial ^^ (jj-^3 -io^ ' " '^ ^ ^ J "^ ' J-*- 1 " ^-)>^. : t_j i ^ *) ' 4j_iLjLiJI ^k^) 4_ilS!j^JI (**) 

. («j>. vHJL I _ >jSI at ^) ^*** ■"■ La>jc_i ^ 1 1->^ j (^Gi3t£. 




(jVI t>_uaJt IaJjj'iii* l? jJI tiJjJJ jl>k dv SjLjJL>JI <J1iIjLjj-ii]I (j^l! i ^ "Wt aUJI 

\hjl2 J^IJJ ;»a_JI fLp (jj^Il 4 jU oill Sjl j mil (j2 i(^(j a j_ al lj_&j .((jjj^-Ju-dJI 
'"-*-* ■' '" L7^ P~""^ ( ^ jj '-^ C^ <L-#jI Mill jj-LaJl (j£. */A * 4_j uiij J— 3_J I j 1 -fc_a 

5 n i ii II CjL^sJI jLj^>-[ I jjXii /q : I g A tl^-jjJI 4 jiii"! ^ < i <"i ( _ ? lllj <t>^> Ji-^ 

La , U . . Utl i | j ftj tiZjLlil « i i^?l (j-o '--It 3 « ^"j * j jj I « ^ i il^jjVI j_yl^- JlijJiU 
CjJUSwJ I o ij ->■ j ■ !_, "i j i ii j^j iii^ a ^"i ->-j UrJ^J (j-" UjtJ 4 la 1 1 (jj nln ill j»a-2-J 

CjLj^I iJtj Jjl ill <j_J3 (<u-Je ill (jjj — »■ (j — c £_jLjJI ilij I'll (jl <jpj — ua-ll 

al.! V" ml ^yJJ Jj >"1l » j^mi'i (J^JjJ-ljJU j»lJ9 iLilLj IjJsai- JSLij 4_tg.l '< in II 
J^a-C !(_," j i n j ^ j i X a 4-JjJLja ^^-Sj 'O * J. 1 "^' j"-*— ^4 (J— *-*-' Cr^' oL>- ^' 

(3£>IaJI ^4^- ^ji.ill (j-a oljL mil ( fiir-i't ^La ^le. ^*' Hoy No Circula £-alJ>j 



•jill ^Ic ja^-jll j_l^-VI («3jJI (jJ-c *Lij tlijJlII ciil 3 j 1 i" SjJLa *.IJj! ^ya 

UJ) .ft J ..i<lLfl :l ,n\\ ai^l mi a x^alJj-jJI IJl^Jj .3jl j mlLi 4 <^.L>JI 4_uJ_a1I 
I fl *" iin, 1 ilj 4_Lia_Lj>.j 4_uu ajl j 1 11 gl^ mi j 14-Lal 1 h it i(ja_aj_2j Ij-iLi «Lj_p jl 
jji^. (JjLseJlII Ijuk j»Lal (^JUil (jr aj"S a Ij-^l2j aJ (j^Jjjj Mill (jSLI^ .Sjl—us a^l^c 

j_3l_a^. 4-al iXlj i3jl)Jl»JI iZjIjI j mil dLicLi SjjfcUaJI ojuk Ijjt^lSLa i(j^Jl_2Jl 

jj-o J^ I j; *La 4_<jiIjJ J..J, mUJ itlijJltl (j^a (J^l )jJL4 1, < 1 ml ^^ill CjIjI j mil 
aliJb (jl ^1 iMIT I j~^j 'j '^"'1' ^j ■■" '"j ■" ' • ■■' ^ ■ ' j » a (j-a 1 Li-J jjs jjjLuj \j-±5^ 
L*jl_aj (_yjjj lIjIju J_J3 iCjjilll (j_a I -yll J^-«-uj! -ij (j > (j-« ej— >■ (jj-^J "4JoiJ! 
^5 1 *• .j I". It 4-j-j-i.u.II 4w4Jj-2JI l-iIjL-l.luJI JjU ,„t JIjljJLujI y-j-Tg-t'iij (3i/l= 0"^" 

flj jtl ^^-3 4 ULjJI CjI ij mi-vIIj Ojjj^' CjLjj" ma ^1 «_ c.j (_, Irj .4JjjJ.1 

^Ljj ijj^sLo^jJLji l _£j-a-x\ OLi^ill CjLjj "i i, 11 a (jLa i4K mi a 1.1 1 mi" JI^J V 

fjjs LJL>- Jjj nj^j^'j'^l ijmi^I (jjJLjj (jajj£UI ijiuM ijjlj "^jjj-^LII ju^u^i 

£j£Lajj .ijJjjJI 3j— . ^t| i"»l Ul , „tl LjJJ j^yj^sjj cr*^' L$ J 1 >"« <* 1 1 JjJL>Jl £)C 3jL»JI 
^j-o 4--oaj_^>J.I mJj_j_\JI SJLjJlII LilJj (^ (_)■ « ■> - « j (j^V mi t^l (jVI tiJj_j_itJ J I 
.^ iXU.1 (_yjj 4_il r (jli? La-a j j,~K t j^^l Julj LJLs. ^I^jjJI (jLi i^^iiJI (j^a- mS^fl 



.[%> ijJLl _ KA^JI t-£ij )\ ± I II jLdJ 21) fjillll tLxl\ I r 11 2l /j-4 ( ^ ) 



in 



m fl*»"»H } 



6JUJI 



^jJUl I (j jtti" jjyJJI 4 fl Jill SjLAl mi a ^jjs LJLjjxI jjjjljjl (jSU-jJ ij3l_jJI ^J 

. 2Lui.m L^LaJI Ju^iUI j»Lj| J>U _ SJboil 

4JjjJLI jjjj i n a U3^d <j' -J^^-^ '^l j , ..I j . ,.tl «_j_>.LJ| (j^s 4_ij_juiiJI ji 3j_lo At I 

'(j-"jJJ J *J ^ Wj' _a ^ J ' "_*J- -*- J »»J 'JJ '(JiJ-I' f-Ua^ ^^3 <* ^ ■' *""■ ■■■' <Cuj-a-u3 jj^J 
Sjl^aj K^-j' i "J ' Qj^ '*»* ' ' O^^' *— "J'.! * '""' J^*" lS>Jjl-<-'-'',»5«J 1 » "J 'J ijlS (_£ Jul 
aSLscj (jL£ 4JI a£.j <_r^) J "' '"^ ^ '■"'-*->■ c?-^' 4_i_u_«JI <Ljj_jjfcL«_>Jl JjuLM Sjj 
> njlLSJi 4_UajLjJ jL«-<n2l f-^/J (*^ 1 aj if fillijJjJ! (Jjj Lfcjjie-J j ^ "i mi") ojjj 
itiJ-Jj (j-a «_^JLiLs1 i.l j n" i nji n» :J_j— 2jj ijjlaJLI (jJ^—LjJI (j-^° (_^L_i^sjJI 4-Jljl 

i3JlJJ_*JI oljlj. mil 4_jJL»JI 3jj^>JI (j .mLJLja (jt _j-» tillj ;j-a jJL^^/Ij 
(Jj— a (d_l_t_JJ o—OJji—uaJI O Lj_l3_jJ l_S i4_L«-j£La ^-J-C 3 oia->. JSLjiJ < L&JL-3»-q 
^jj^-ljlII (jjs cL-S-i ^_LSI P- 1 j^ol >>Lt-V~i i-ul ' _ ■ ' t-»"'*< La l_j j iS i3jl_o_>Jl t2j2r_a-»Ju 
ujjj-xis Li-ujJ J_«j Ja-^jJI (jja i_klaj| p^OJl rj-la jj »1^ i *»ll Jj-S-J • Lciajl 
uLat_a (_^jLj jjJ Jj^jJl IJl^iJ i3j j <i lit! (JjJlU t jjijl-»» il (_yujJ <j_>^>ij d " i ' 7r 
(Jjiuij JLoS 4jjl3ij _j-££- 5j j i >-» i 4 t nT^-a ( j r u t uLava (~n i'r>^ I jt i^U jS_J \* . .' 

tiJ^ ~i al i^ULjo i I j li j I^J jl Ujlj j <i ^> jjlslj_^ » jlVi . ii _l i n (_>^-3 : Jl-i_£Lj (JSLj 
i^_^j>- 21 (jja L&j_t_£.jj 4 _i i j j" ,j"* ^ •**• ■'■'■'< >^jlj_«_« <i)J_».l_l 3jjj_a djljl j i ii 

ScjIjL«jJVI jja JL>J1 Lu>-jJj '&' I 5jjV-»"1,1 
(Ja. JJeJ LjJis- l^j-tIIL 4j_aLU! JjJlII »lji-stl tt i ^i i J iLiili tliJL>. jj ^^J^-J 
^jjs (j^LuajJI aJljl j^fl £JJ£J! i>° ^^ 'Jl-iil Jj ,i i ii (_,!«> '.1 (jn *\ li^iic 
(j^LlojJJ SjLiaJl 4jt i^-itl ol^-utUI ^ i-lLJli OJL-4 JUlj aIs '. L»j^-^ Jijl^i! 
»lj i ^Jl ,j? 4_s-jjJ i3j_i_4j 4Ji]1jt 3 AK~ ^jf 1 o $ ,(JI AUSfl ^^ic 3 i^L>) 
4j^ill 4jl3JlJ| (J^exiUJ . ' J_; a JjJLjJ,! ' j -^-" [jjr'i i n't ^ * * '■*" dltj jjLj (jjJixui-a 
<4jjsLiJI jljiLJI (_^-»J (^ 4_yjtlll 7"L>Jj iojJjjJI 5 _i.aJ."i.M CjVISj Ij"* '« (^,111 
glj-ja- i^< !l (j^i^jJb- 4-J1J9I3J! 4 j. ?\^jJs^\ JjjJI »1m"i miLi ^.JLaJI Jj^ j-i^l jjLa 








O^aj—ajj 4->j -r in I i.-i *y 7-ji-i (jl (_, ff\) V I jU. j i n h\ j-^-\ i _ i i i n tiJLukJ 
1 * j i~i (Jtnj 2 tiiJJLa :<±Ja_Lll u^£- frl iri iilt ii_ilaj| 3JuJl^>. <"iljl ^ ... ^IjLstl 



( _ T ic (J*jiI1j 2j^vjJIIj SjJLoJ! 5jujwJI cj\j\ j. nil (j^j (JjL^JI (jjjjjJLI till J JL». 

La ^j-u CjIjI j mi l (j^a "/V* j»J_Si fj\ £_*.jj,l ij<\ '"i jjjdl ^tn< a <_,-aa iJjj-iaJI 

(jLa I J-gJj 1L4X.I3JL1 cjIjI j mil (j-c SjjLuaJI cjjI'iII 4 j o^ i n 1 r-»'i t _ y l£. Jj)j 

i3juJL>JI oIjLljjJI a I jJxZu-u I (^Jl 4^^ 1 11 1 (Ja^ejJI (_ylii. *-**■ i"i"i (_yjJ' ol-uin mil 
(JT L^ (j 1 v-\ Ti (_yjJlj i«4j^_o_uajl Qui « 1 i Vlx 7e-i'_JJ j J ;^~ (j- 4 _>-^' ■* 'j * » ■* J-*J 

. t*y« 3juj->J1 o'jLujJI 

( _j\£. ojj, TieiW JjjJI aJu^l i.u.« L^aJj 1^" 1 1 »jli*i n" (jl ^^ Jjai LilLufc I ■*' j lj 

(jljdjJI *jU"i unj • JSV! (jr lc 4_j_1_i_jJI o^K miU (jAaj (^,1^ \-*jij—lm <_ Ja T JI 

joJ 4_Ubl_3j j^jfcj _ 4_»_».Ll!I CjLuuI j mil * \ « Tt (jl J ' 0" II j^JJ Liy- 1 - 3 - SJJLUXI 
. lijjlill (jja (jjLuj 1 n (j'r a Ji CjjLi I ajuc (j-"J 1 "* 1 1 i^yj^J (J. > *' t l_£_i .U»-».i 

Jlj^f (^ .si «.,-.<■ VI jjl^JI (jjJ-sl^l ^LUjV jjSUj ,oJJj ,J\ S-sL^VLj 

. 4_J«jJI <LjLA*r mVI pi m u.jJllj 4-La"1l tiJ>Ij <:lj j^w jejL-aJ (j^J i4jLc.VI 
%4jjlII i_taij /ngKaji 11'q i ( j-a^J1 j-fljJ jl JUlLuI <_,!£ I^J1£ >I (M^' J-^' ^ yi t hJ - U j 

■ Sjiill (jljiLJI i_J& dij}l~1l (j^a jLseJLl ojjJo (_^jJI 3jujl>JI cjLjiSlJIj <Lwl*JI 

(jj/_aJ 4_ij_>j (j-* 3jl }\ "1 1 11 1,1 4 a ^1,1 (j-uJjjJI (jfl-J (Jjj-3 iMjj_i.l ol a Kjj 

1 4 1 j j 1 1 cLaj i^->l (J iS ^T (jja (j->.^Jj i'v" 1 1 jISjjVI (Jj>_a. 4_i_il£Laj J-»u ((jj/aLsol 

_ (jjjj_Ljju IjjLS 4 ^ j j 1 1 ti al<~ (j-jo Ijj iS (jV iSjjjejjJI (jja ^iiej 2 5^^ <_rA$ 

(_ T 1«3 i<JjL>JLI ^ «i" 1 11 "s t.cSiiX& : 1 jujl^j (Jj^oj Lt>._aJjjSJl!l ^jl _ 4jjk_jl23 ^jj * -•* ' 

sl^JI CjjJj XJJlJ (jl j I /if I ^l f i La^ d n a liilj (jl^ LaJjJ •(_, m ill cLij)l"tl I a"~»- 
(JIxj i»jj-ij ^Aj i4_^Llail (_g^ i°ii ill (jni-^JI * I ' "» " ... I ^jjLjj SjLulj tlajjjl Ju3 

. 4 i mi i (_^j i*i j J I f.|jtjVI xjju (jja Lj^" 

(jij tZijL-a_a Jl^ 4j_a£L>- (jl jJljj La lj j'X ^U <j»Lc (>;r iJl (jja j-J-^l JJ-« 
tfrlj^jl i^Jjj a^UaJLj (jj(j\ nj I a , I i r 4_l^L>- ijjjj^oLtJLl (jtjJi J j 1 1 (jJ^SLiil 

jjkj_=JI ^^ jLlJI jL JLj ^Ij^j i-flj m, lj «i :(•(». J iA-S-ot -S) .. U«,» tHeraclitus (*) 

.^■^1- J^l 




«■ ■ ft-^l I 



(kslkJI 



JjljJLl I J j' a LiJ -JjljJLl (ji (jiaj-iflJ 4£,jj_« CjLtfeaJjl hi ii j i ^t t"i i iij p(j i^< i'^ 
«*"■ " ■ j _■" »"■ - <Lflj-«.U (JjjO -(jl ■ ...VI 1 j»' .^. (_^jJI lilDj . . U. A 1 1 1 JjjO i4_ui_ulaj| 
jjJ is-ljujjl JlijJj Jj-a <4-t.fi.tj II Cj^I^ i~i U (ji Oi!>^*' Jj V "'_' I o i ji '.La Ju>. ^J 

jl mi'i'iIj i(_yJLLj«JI jl in'i^VI ?^>- (^ 3j j j<1 l 3jL)JI *.*> Af.^M VI jbjj 

<b|j_) jla 4u-aL>. _ 4J3LLJI aIjlJ-'iiiI JjjIj (jtfl <u-Uj J-*J .4jjJljJI i~j! uii'll 
(j q..i^j i u tj rej V 4 < j j t-i II j (jl i m jl (j-\j (JjCI li'ill (jl-j (Jr >-jj _ aj io-iltl jinf 
iSjJlUIj i4j o i"1i (j^a 4jS j alio 4Sj^»- J^Li- (jj» L«jjj i JaSjJI (jji 4-~uL> 4jLv 

. JljuI^VIj <jl£L.VIj ^JaU^VIj 
t jj^'v <it,l 4 -»-jJa-j j_iJJJI J <Ji ill ^^jjLSLII Jjjl'J '"tt '' J - A Cr^ 3 jXii it 
' f tN d" , " 1 (jr-* ' j"' 1 ^ •■■ JSj t> i<-»tl J£ i~j?Jlj jJ *Ju,» -r x in I jL^a :j_iia-jJI 
JLflj ^(»jJI IS-jj-al I j » ' "" (jjjtl 4_Sj^LaJLi Jol^flVI (jn nil 4j tj lUtl Jjljll 
(j^a 3juJ Mitl 4 iii'^LllI «.|jl p j Ala j^c 4-JaLLaJI i~jLij*_uljJi_uiJ «.Ij_j^>- (jic.1 
JjlSj I o 'in itlLjVI JjJ 4^st~_u (_£Jl!I jjLill lUiiitl ^Jlc i—i^-il! (j^-i^aJI (_L-3 
(jja -jucj-a (jjujjI^ (_yJI (Jjt "m.i.,11 4.al U>lt ^ h ir-itl puj-itl (jl (jja 4 mtl »l n\c 

(jjO "J * M** (_>"J^-S )> jLlJll (_5 Jul 7T I ill 1 1 (^yi j\ liit Jl !(_, i SjSjl jl^*i -w itl 

«.i_£jjJI «ji t i ntl (jl (^ (jnVl'jj : i»jj) j U ^yJI (j ^j jt l 3- 1 t"U pjsVI p-oLJjj 
Ljj^jjj . La ajj £_ 7 J3 ISLjjjsI 4-a^ > .L^9 Jij-2j JLfl j»JjJI L-"' »' i ' " ^-4J i^JJI 

^yJJ 3jj_«JI ^yJJ SLcjJI (JjIjI (j-a j-ifcj i^jjLx Lftjl— ^JLl *IjLj (JiS-II I J-& 
4_aJ2 (jl 4JLII th hi V» : Jjic 4 ni<v <_Lii9 L^JLfl (^Jlj iSUj 1 n jtl 3l j -nil 
■ " ■ 1 A ~ ... I jJaJZ ...i_i^J(Jl L^J <L><j| (_yjJI 4_2jj-L»JI ^j ■■ A: 1 * J '" "»" ' ' J^ 5 *- 1 ' ' '(jtl 
Lillj J _. "• — "■ t 1. i^jSLII I juk ■- ts ... jji^ 4_j_*_j_xLaJI JjljJll ' ^ ' -" '■ LuLLaj^J 

4Jjj I jjtl r-l "i-»Ji (_jjJI ojljnitl 1. i^ljSLtl jjlc (jj^ j 1 11 ■> ii'jLj aSLa i^jjkLajJI 

. «S4_lixJ«JI ^ "A* ■ ^ J "T. > JLL^JI (JjjO 

.4 *!_) jtlj 4^11x11 Jj ii" i«i<n aju^J <jJ» J^ I.I J > JIJ_<jJI I JLA (jJL) (jl Jb Vj 
^ I <i(jUt J (j^a-^o (jrdlj_ui J>>-J (ji*- > ^ "'*•».> i-iit J lLi^- 0^ 'JL»- uJ' (jt^J 
Jjla-a si ^1 jUA.t pJLtJI (jlo^ « ~ J 1 11 (_L* : L«Jfcj i. tC jJLl jjji i j mil I Juk 4j|_tL 

JjjJJ Jbl^Jil #lj_ill ^jJj jf (>£Uj J^J3 .5L IjL^VI c^L^ I jlj $4_3l_LJI 

j£> c^JI>^l ^LSJ <>JI j-Lliua JU2JJ ^^-aLi 4_»1jj 4i.L£ duljL^l ^Jl 4_usLUl 

.^y^-jJji'C'tl j15ujVI 3jS p^ 




.Ij-.1IIa. jS'-t 

sljj-i- (ji^-1 ' *' a <(Jj V! (Jjl hi* 11 Laj_jjj j_j^!I i— SjL>JU I j i n~\ J j inVI (j-aj 

lj_t>-l ».:-"■.. I i^" -2j ^ '-»**■ «»! \j J 7- ^ J^lj-C (j^a^Ln ^1 (^->j~ ' ii d j ■» j i U 1 1 
OJ-^J ...\><tt (jjtVal ^1 I I ,^_.? j m r I I a < .d_L»£L Mgjl in "qVI j nil 1 «jL$J 
(^ i"LiLojSL>Jt (Ji-jG jj^jll 2JjL*_a£ -ij'j^' SjJLJ SjSLfl ^liia (jjJ3 jo-a ,JjIjVI 
• .Ujt JuJJLl j'v iii« U -I ■ *-"• I aLJ3 »~n*-i a 4l jl"q *j * <* j-Loj . JjljJll i-dJj 3jl.il 
fiLo-L ijjjj£Lillj 4 *i jjll e-Laic. (j-a JJ-C (j-a jjjSLilj i^jLt^JLS 21 jn ill JjJL>- 
ioJLoJI ^ »l jjJIj lLjLLI! (jl (j-a t_3jL>JU j-JJJ (^jJlj 'J j'Nii'll <j-a tiaiJI I jufc 

4-jJLc (jL^ La-a j!H^\ (Jjj-J-JI £y» 3j^Jji Cil jt-il u ->■! (jVI ' <H "j *» iiiUj «^aj 
(j-a j'i^I ( _ > lsj*2/l -» U, „ (jic "I .Ull £ya jJlS J^iJJ L-a-^ i .lj-2-C 4j^Ij JjJs j_a"}M 
. jcJjLill f_yS (_$■>! 1 1-» "«ll J-J-uJJ J-^' cr 1 ^ 3 ^' i> S «U 1 1 (j mi JlJSj '.^,1^1 a CxJ9j mJ| 

' 'V ^*J~ cr'! '^^ '^ fJ^-H 3_nl»_""_ll i_3jl_>JU CLOI JL-Jaj . LjjIj (JjxJ-1 4_*.LiU 
CjjI Lo^ i Jaj_Lll r-LiiV (_^ai-jlj Ji^-i'"!! Jj^^-ls L-Sl mi ""CI ^yj} Cjjl Lliljl o *i* nil 
Jaf CjLi*£ l9>»J (jA" SfLfl^^j^Vl <Jl>l£jj>J.I J!La CjLcI^1>.| JJjiaj (^Jl tiilaS 

^jlV'H ^1 (j^i-3- <jL^jJI j^a )^llj !_oj-2j jl^j . Ljjjus. L*jj^1=lj (jj^>- JjIj-^> 

Jj_3jJ| bM-> -jl ua-jJal 5a_fl Jjljj )>-» 3 alUlt jJ_^a_a_lS LaLaj ■ t-> A "tl q^ 

. <UjLds «tC^jj»j 4jM-vjj„>j(jll 

i(_>"3jVI ^^a "j ^"*- (j- 4 ^ ^J ti ' ".' JL^-*-" (*J "J-* ■ia-^>J' Hj- 1 ' (j^J '.ii*jj_>-1 SjJLa 

cr ^u_jjjJ| 3 alU II jj_^a_a ^jk <_i mi ^Jl JJo i^jjLJlII CjIjJLS < ilrt Jljla 
Oct^LAA b^jjl OJl^ ',_, -"j^l jj .^..tl (JM^-J •*>'^ Ij-filjJ-a jjlS iii_L>- jjLju^U 




<Laj! Ij'l "-'I '"■fl'*-lj ,jl -> ,°:,\1 1 j\[ y\\ » Uiillj j-AJijJLl jl ii-Vi 4^1 Ji>< ill (jSJj 

iiukLjJI i_i_Jl£lll Jj^>. jJojJI ,_>ujJ3L) «.Loi«JI ,3 J ^J -fj-^' ^i)- ^ JLalju L»£ 
.-.A/- 1 ,V< J_3_3 i JuJUaJI 4_cLLu3 ^S> jf 4 I'M"!! (^ *lj-ui A. t V" i i i 1 ,1 i- 1 , m i VII 

. W • • j ^ ~\X • (juaL*JI ltV ^° S^IAJI (^ ^LjJI Aitill jL«jj/I 
(j! jj» JjlAJL Jjjuk L».a '.«JL*JI «bl_$j cjLj (<J ijjj-ji&LlI 4_Ju»jJj »(j£lj 

'->i'a .<L*J9_jI-« ^jC. '~'lfl -^ jjs <LsLLaJI (Jjj iZjIjIjuol rLHJ^ l?- 1 ' (^joLtlll t-JlaJI 
f-Lojjl clj_C.I ■ "■— " f-aJ3aJI 4_a- j, *i*t i_<l2jJ,I (Jjj Lljv lj.al ii~i ml (jUjLmi (jf 
till j ,_,"'**- *J J ;^ 4->.jjJ ^t 1 j " C*jl£ SjLa (jjj i n"l ^ Jim ljJL>.J Jl5_3 '.jLtoi 2fl 
(oJ p— --ill (jj- 5 j ** * '^-i)^' Cr^ (Jj ~** ' 4Jaii tiilj Cli_iLS . A5e_i!l (_yJfcj :jj->JI 
- Ij J tl (j-La-ljIoj u^fj i nil Cilia .(J^JJo^l (_yl^- J->-jIiJ 4_«_cl ii^ll ojjJlII ,j£!j 

4-aj>UI 4JaLLaJI rLlJ)? UaMlal 3_l^L^ ,j£i j«J I fli<l iajj^L jjj-^ y> air " . nl 

. JK^Mi^JI 4jlc\ ii.^11 3jji!l dill! 

p— At! jf SjJLl oJLA IjjJLicl ' A 'a '.SjuJL->. 4J9LI0 4-ajf i±JJJ-j». jjj Lj-lLLajjj 
till j fjja \l .^~, aVl » I j i ^>. Ajtf ^jjj j_Aj i j-ij ii j ■>■ .,_>j .J |»LJa JLJSj .i^iVm i ii 
L_uLLajj_! jjyJZ ' -^'j ■" <«Je_dJI (jLj ii m -^Ij i<L-aj^UI diUI i>-» "»> j| (J-»-»J nJl<J9^]l 
Sj^ljJLa C^JL^ (_pJI 3Klatt CjLo^LlU Jl>. (jf JLaj i-SLbfj i) \ • • j»Ljl!I J^L»j 
jLiicI J-A_J ,p-» All ^j^-^i j^jisjjLj (jl (jiLoJ V _ 4Jol i ii ii _ (J Jj " . ' ' I (jl <4jjJ 
^ ( _ =r JLl_«Jl (j^Ii ill x^ (art-ill iJSt Ji3.im (j<-iSi II (j^iljj J-fl-3 i Luajl (^loLi. 

•>J «jtl f'ljjf J '^ al ^ Sijjls (jj(j <il A i > TT "l I II J (Jlo (_^jdlj l(jl ~i t -» Jl t^«JJ 

(ju (VitSLuJI Jy ■ ■■■ < ■ jll La jJi (_fj_nJI uJLA jLliivl jLS . StLusJTJ 4 i«^i/"> *>JU 
.SJjJlj JjIjju (j£. 1-iTrjll LjJJjfj ^i/- ' ct^ (JL*£-^I (J^"J 
*J (.UAitlj 4^-jiJI SjUI aJLA ^IjLstLiJ (jf IJLA ^j-laj V SljJ^-j I jLa (jii- 
JLua (jl in'iVI ^LSj-C- i > S'q i LaLu till j (Jjj (jjiSLjJI (^ylji-a '.<Jj^ (j-« Laj^_«_a (j>SLj 
(_^ (JO-O-iSJI J iii.I --.lA ,,,VI (jjjj^aj i nil a.> V "i ml I aJ ir ij>. ^ X ' ' * aLaJI 
■ -j -'I 4_tJLa j mil j-^J i^jlj (j^ aISL>JI oLa Lg rw J-»->J tiilj_£j ia^jjIj^ 
(_3j_»j (j^aj_jb (jLajjJI jL^ iL&a_=tJ jl J^LJLl Julj \ ' ' al_«JI (J J l*»".'J -tUl 
,j /:,l « tl (j^_i!| (J J 1 ~r J j . olj., ut.rsll oLJ^J Jj'''"^ LjL^>-J i- i« jjt aL^>JI Ja^jJI 




^ 



.ifrbii 



1*11^1 ^£L 4JJJ-4J ^h» 4jf ^ TV Y aL»JI jJjj ^SjL-a j^J JJbj .o-j)JL Sj-aLSJI 

^jjj^j j3^" Crv U J '-* a i>-^' (Jj^ ' <ijj*jil ih'wV 'J Mit* jjjJliJI j^jj-SJ) 4jLjj (^J 
J-«J ujJlj Cjj-orw 4jt-in t jju 4ji a *n<v>. j^e-> (jlS :S^-AJ^-a 4_Lkaiu d *- I ', , ^ -5_J^-J 
.4^JjGJlj Sc Us>U 4^spUI 4lLk!b ^lJj^J <j3 JjLUI 
4_d_uojj i^JsjJI iil!j J; a iUii iH j-g-IoJ raJ I JUL J-4> <4 j -wj Jtj ■ ■■ ^iJLi* 

(jjvJo £j£. 4— uj (Jo-usaJI ajj ^ JUl Al jj -» <^tl ^o jLiJI ■ ^ ^ *tt'a '. \ j -^ * tj X" 1 lj 
<jj J-ll s^J-^J 4,< iXlj-lU ClU.1 j"-wVl 4 j ,\~\ 3jLc ^^Cj jjK ^jJlJI j-fl^>JI 

j. i^i «1 j^*-^' ij ^ "*> jJ* i^-5l i- m "> > ( IjjjjI £>^-I • «-ij-*"_9 dv^^a 1 j'>^-J tJJ '"'J *J 
<>> j iXll Ujjl] <j£j <J ,4_3lWI ^ <.,IUtl ^ J^U £-Li3j1 (^J! ^umlll 

.(jjjfLJI f Ijlj^I 3_&1 IjLkLso o2a ^lilLj iJljJl^JI jl i.*m>VI ^& Lu^L-J 

I Uxiill J^JjUj {jC C_lLlS J-&a _ (jiLjJ Jj_lj|j 4-dJJJL l«3j\jL>JI)> L_lLl^ (_£LUf3£4, 

:(U>n ill itLixa jj(jl^il lijj< cA^' l5j^' - jj-^P-W *>^W (_>^ J "~ > '*- 

j^SjJ 4 i>i aljJI jj^ajLuaiJI liJJj (_ylc oij)7\ *\\ JLaVI »,_!< ^. q\ 
jjlc ^ JjjjSJI SjbjJLa 14 iri-sl,l 3jj|j_uaJI «_al JLj CjLJuJ Ji^ iU^MI 

(<jx.lr i^TI Sji^lH (^ <L>jLl1I 2 j \l ,^-aVI 5j «i ?itl jLilJlj ^Kmll 

(«.a — uJ\ (jji fjJ (j^ jj o « a 'lrij ml Jj " ii_) (J-«-«J (jy^JI 7^x1! inll 
4jlj^i ^yic. jJ-2j La Jjii^l (jl£ ^JJI i^jjLulJI (jJlijJI j! ^Ij-j-aJI 
t^yiii ^1 elj-<i £^ Ij^iS <ij (jj Ijak i(jj|j_5JI ^J-o 4 _ 7 ic (__>_«jLLJ 1 4_j_JLc. 
(jj» Tj jeTunll CxijJI (JJa i(JUI (jjSDiaj [yi ^\ 4jjjiilLi (jSLIj . ^\ <<~i\ 

Cjlj SsLuS^U ^Lill Oj)JI J-jJLjU i(>Uj-aJI iTjLji lj_xl«JI (jl"i j ■>■ 

jSia*_A fjlc sLua_5JI iSj->- 11 il Inll Jbljj Jj« o^LJj '.4_JL«JI 3jj^>JI 

I jSLkj ... Uilt-.Vl .Uj-»J,Li 3j^j>.^il jjLiajJ! j^o 4_uUI ji .U^tl 

^ I fl aLl ■> " mi^ 4_LQ_j_i.jJI JjIj) hiJI < jji 3jjJ_t fl^JI ^J>ts 




£toalJ&SlhJI 

jl->- li't^U 3 inj i ill <CLjLlS Ifl lit* Liiaj iOj-jl& <L>-jjJ JLlLiSiVI ^-Jj-lm 
jjjjjlJ |JjJ-l <LvL>. dJLufc OJLSj ...ili^J ,_£l ^ (j^liJI Oj-jj ^3 

^Ijjyi (^ 4jjL*JI cjIjjU'.H col jJLs ijjJ>iJI (jjfcj 4 3*Li>>/l j-ii 
.^UjLkJI j^LUIj .Infill g^l oll^Lo JLo oVT j^t ^J^l 

*|jLar" .J L^t-fl jjiSL; V 4_JLc i^JK 'i-wl A t i .i'i »"■ ~ iTxJLS (jUIj 
.JJ^ijJI (HTlil JjjS JUjflj <UjLuJ1 (jjjjjjjl jI>« 
jjfjjj i ( _ > -a-*-jJI ^jLik!il (^ 3jS^j».jJ,l 4—aj 2] (jjs ,J-alj_*JI a juk J£ d-llj JlJSj 

. «LsejLuj 4-i£>jJ3 4jj_L«J \Jtj u C I ji.21 ^j ^ « ' " 
jjjjJI t^ic LjJJjl <j\ ISLij^ol (j3 «.lj_u. JUL! <_il t ir->tj tjj-c^" ->>U ^jusi JlJ9j 
L)SLJj - («JL«JI StLisJj *ij-r mi" (_yi l^jalilV'inl t^SLsj (_ylJI 4j^3t4jJI SjLU cJJj ( _ 7 lc 
Lta _ JsVl ^JL. (jJjVl SJLv^Jll J$ ..k^>L) ,jt «.'TJ L-*^ li^LLaJL «JiJJ>l! (j^ 

_ 5^_J,Lj^a j-iC 3jj_uaj _ j-4 ,Jj iJai-3 -i_J-^J A^?"** <*^* "'"SI ££-£ (*^J -(jJ^ "i «tl 
CjIjI j uillj Jjj^JLill rLoJul j ft f , I , 1 ii'q <(jr L>.!jJI JjtjJL>.VI tdj_*_« ^^-Aj :<LuL2j 
C.«" (jlll Luli Sj^^JUj 3 jvl ,^',aVt 4 j o/hVl Cjli CiLc.ljJLi.VI AJki jjji IjL^-lj 
.iliJI ii^Jj jJili^ia jj^f (j^a IjlvIj <Li^ (^Jl iflLjoVLi _ Sjji-Vl itfljVl J>Ai- 
j»L9 i^ ' «4 j< jjtiM JjljJ.1 J-^'j^ CjLjjI m"i^l tjoi llj SjJLill)) I 1 J'l"^ (j^j 

■ J; ^ " -"II (J^>-l (Jjo Aj'j^' 5_cl g ->J (ji j iii "i U n! .--> " «VI tLd^ (jjs jlJjl 

3 j » j .Utl JjljJ.1 jJjLj (^3 jl£lljVI ! JL4 4_j_«J iJJJI (jlAjdt JJjJI (j-ajJtlij 
1 Vi ~»- C ■ i "i ") t _ y a.jJf) i S" n Ail ri "i 1 1 ^jLSLou i_fllj ~ rVI (j! jK_cisl^Jl (jj»» t^j^jl— S 
ajlLa Cxjj^o^_l^ i~miIjj>. jLS - \ji< <* SjLC J ' ^ *** • ^ J '"J ^ SjJLlIl -» j j ■* * 

i)l<"Ta IjJ^J tjV cP 4 - 1 < *-'^J 'jj.' ^ JUkljul/ .« i i a J clj-ijl ^^ il^«S« ij V" ,,u~ 
(=L^aJljj_iJI) Jl n t" i ii^AJ 4jJI i^>H 2^UaJI ,jja 2_uj^ ^lc 4_L>o J^is JS ij>l5ej jl 

.Scarcity and Growth: The Economics of Natural Resource Availability (*) 
_ jlS-oj uL°j <_£ cr^ -3^" u^-^^" u' o-">^!La iSjl • a ; . ..j'tlt I SjjJI iMalthusian scarcity (**) 

jl -- .tl jjT-JSj L>^J^' L7^ ** ^5^*" ^J^>->^' Cjl^j_iJl q\ jl .-.^ VI L? 5 j ->.V1 ^jjj dl ...'. Sjljj 3-^ tS±^ 

fiu (j^J i^ n"f*-Q <J3l (3j_LlJI) j ^^'' ^jl j-J] jjjjojJLa ^_yaL>. LL& tjjflfl ijvl^il Jujjjll IJ_A lus ' ■ ■ -I ."'"■ Jl 
.^jv^U.1 - J i ii i*i JUJ^>o ^-LnjlAja ^j^la ^£. i il^ojll ^£. ^ I j ^ ^ H i ^ ftj". < ^j| ^jjo Jjji 




2 SlUii jjJL>- Jj->-J *^SLfl {j£. f-LsJ-ll t_iJL^aJ! (jjsj f — *N jjjo lllo ^ • J-iLiJ 
j-JlC- Sjj) '<*\ij 'lSjJ 1 ^ J^ i'i.i JjljAI l — flJ>-*J j j «"t j^jc 4_L*_Lj_LaJI -ijlji.1 j-fllj-~J 
jJjjLk La-& CjLaJSJ! tiitj Jai. (jj° £)' Aj^-jr i nil ^jjJLIj . <(Cj~3^!I jj(j-aj <<L*J3^La 
"oj^kJI ' l~~- i—3l mi"iS| jjjj (Jj^jio (jJ>j <J-f3 i ^ * "IV »L»jl (_>*>J^° ^JJiJLifuj CxjjLj 

. [^.iL-aiaVI] jjuJlU jjJl*. ^>>-jj SjjUI 
(_,!!! i_j^Ij^L!I jjlc (jx. i^juLc. Jjl m* ijlc i-.j-yj V cdJ Jls i JL>Jl 3 . ^ ,U,j 

l<Uj .<tV j",.„I 4alj£ J^>. (JiSlJ }Llj-i-u JaAJLj Ji*J (_$ JJI j-oVl i4jjjiuJI L^a-lla-" < n 
4_j_<i_c (j-U (jij i/^l jl k-i" qVI Jj-^>o ^Jj .4_~iUa]l *\a V* r»l 4_i^sL>*j _ -Jjljll 
[VudjlS /yjj Lull"*- Lillj ^Ji i/jSj>jO VI 3mjI^ ) £j-a 4-3r « umi na Sjajus yr i ir>jl ufcl "»■ i «-*>j 
ilSLjjjsl (_y^ (j.fiV mi j_pj (jaj^£JI tjniM jjjlj il)ul« i il (O ulj ""■ i ill ji& -pJ>jo Cr^ 
4_)l SaSjjO 4 j i"i 5jwj i ^-n (jjt^iiTj in (jlngrrU .}JL>JI £j>\\ i(j" i nil (jja IjLlLo ^jl , l»iin^ 
^^jj-jaVI r- Jj-jUH jlj^J (<u I JLs «-dJi (j_a ^>Jl£VIj . Ij ~i",„i,h a r'HI Ja-sJ 4-taUt>s 
dUj ^jjj i o3 '(»jJI (j^al-JI r<JL»JI u' -^ fi*^ L^ 3 <!J-«£Ij -SjljJU LilM^'imV j-l^jVI 
JM-xVI ^1 L4jjJu ^.ijj JLS (_pJI "jji-uall 4jLsJLI 3j m.iII tljLajVl <>a JjJulII ^1 
Lylcj . 4 1 a"i T a ^lc "b^ niitl SLoJI 4_i^j 4jtja -- _■ • *■> " ■ - JL>. ^1 JSS (j^jjH iLLajJL) 
jX.Ji3 4 (j j-v-j >_jLj_ijjI ifJLiuk _ I j-vjJji'Cn Lcisjl JjJJ tilJj ^ Jinii llj _ JL>. "b! 
. LaL«j (ja-»5Liijil oLiiiej La ^1 (JjJ3 (jJ JJ-«^I d)W -iL2~X.MJ 

4 ^ -%. j (Jj-5j ij ((Jj^^J^JS J(l 3l_lj>JI l_-)jj-l_ul f^yiAj-i AjLiJI fcl^_>.| 4_t_~U (J~|J «" ^jj)) 

_jt 4 j i nLm VI cjL>.L>JI (jnii i (jj; ^ " i~n 2 /oJLjJI (Jj^>- - 1 j * " ^ (jJiLiJl ^jLj o^Joj 

ajixjlaj L^-ij fl" mij j«^3 i 4 _ ;r SLj^ J o VI (jJoljJLl I qS I"i <i j (^ylll 4^ufcLJ9^JI CjijjI ji jJjLtuj 
j^J jj^jo-VI i^\ «-4j03 (jjs ^jijJ-u ij^' i£jl in'i'tVI j^-lII jf ,><^»5j 4JSJ . JLsJI 
. 4jj^Ji3 I J^JiuL ^a^t" i nji ii 4JSJ 1 1 it>L-e i^j 4jjii£, (^TV (jr' ^ 
JjjJI (jf (jri-HJ (^LusVI O-ijJI Uiij <jV tl ^ , ,iL^>- Jj; li'tl IJL& J^-tJJ 

J^Tj 4_JlJl^ ^-^1 '-^-'J^' p ' ""'"' "jujL>. OLlI_2j (jyJ-p-l 4_i^>^_jjl L^JJJ 4 j al 'tl 

l_c4J J_5_fl 'J-a^l jJs'j (j^J •fJ-JI 4-^ajLJe-~, uiU tiJJj £yt 4_1_i_lILj Ijlj-tia] 
L$ J) "' i < ■ a t^JI J-i-^J I «m-> - [JjjJI liilj] (j! i^^J ij :dilji (jjs J_«j! ^1 Jjjj^jf 
jjix L^jIj_uIj jjj'C" iii *(jVI lS-jj_at L^j »" <i"n (j^iil Jj-fliI "bjl ir-i""^! 3j_i!l 
^^aLsoV jCxjuI i/-i1lj t^j-ill ijjLlll ^J j j iliJJ . Ij j*i ^ I (jia J^i 4_1_i_lII 



£>AaU«J>lkJI 

.4jj_J3 3_sc_iy< t:T i^. (J_ilj_£ i«(j_aJ^SJI (jja (j n I -r ~ 1 1 »J cr -M_aJ,l £>£. ^ I •>-" I I » 
_ ot.}l ifi'i^VI £ji ■— ■ "^->" j - -■ . Jj t» 1 1 iiJlj 4jJujj otjJlJa ^ir L^jJJ ^h ill JlI^ij 

CjLaL>JI £yi 4 ir~> -"It ~.a Cjl J 1 S a.I ■»- "l < h" - (j-t l^ll jl ISLj^ol ■>! l^-\"l 31 ftlj_ui 

j_jju»-2JI uJjJU (_,^r~ I j : _;-; JjIjj» SjJu CO I Vrt'"! !4jJL»_ill (Jj ijjLuJl uL»oVI 

i3_JL»AH Sjuljia J^l-^ >-ai m'"^ £ot tPJI ^--^J-^' otjlSiVI <u*.jj ^J 
Ujj Jif JjI-Li ^ a>j «<cJ3aJI j_9><u l£>»^ LgJ cJj_lj_u-I jJs SKii'ill ^jLtlLi 

■*J ^** ' "J "■.'.' '"^ ^'■ l fllj ''*lj" i'iM-^lj jiJ_uJLVI Jxj8 tOLal J V _ " i, i i i*^l 5 J.I «■ " aj 
ISL^-al 4-> »." .q-Tn (_£JJI 4 i .i A'l iiIlj_»JI (j^-^l <'1I"i»j LaJLi^.)) :}1jU3 Jjj-i-ujf 
. j»_j-JI 4_ajLa-~i i«itl I j ■ ■■ * *' 4-SLj^aVl oljlj i nil AjiJcTi-mJ (jJ 1 a" -v. LgJL^ '(^9^' 
CjIjLj mlb j^ooJllj— oJI (jjSli^jjjJkl » * n" _i i ti'q »,Jjj_uijl J-uaj LoS itillj (jji 2Jlij 
^Juo J^>. tiluj^i _j^>. 3b.-w\> * ^yj jSLaJ .4_JLtJ3 jA^Vlj i (lU'i^l 4_JLj-2j_ijJ.I 
<JjJ3 a J V,*i < uTt C*j L£ (_yill ^^^^J-^ SjjlJLo (*>i^' ** j'm '--ill CjIjI j inn <^Uaj 
(JJ» t-flllall 4jL^i (_y3 (j^i 0* J ' " (jj-°^" («JL«JI O^J >*^' _a,l ,'J'"J <4l_iiJ9 CjIjjjjj 

..-■Ijl^.-tl ^ya 2j^.jVI JuLjl^I 3K'n JJ^j 

?^l $iUl OF*" ** 

(jl _ tiili («^-J ^.^ — w ■*_' V 4JSLI i LlxaJo-aj t -*ji ^* Lj<jJ ijjLlJI LJ ■* ' S j 
ih->. 2 Jl^j . Ci^-LS-iiI.1 » u •>• (J^J I 4jj_=6_u 4_aiIo j^ ^yjt.^Jj id II aJlJLIII 
ijJjiJ 3\jL>. (_yJ^. (_Jx*»L»Jlj Jijj^jI" i ii 4jlaL%j jLloIlS^I j-Xi>. J-*J 'Jjl i^ijijS 
^jj/Ij (fl^inl iijjL3- I (_yfl jl <\~~i i ii^l (j>a (jLiLJI tjS-a Ji^ c y>.^Jj)i'\"n hi Mirlll)) jjl 
^^ic 4 j i n '^Llj ^} j ^ (_,!£. Jj_uajJI ^«u (j^aj i2_uLiII 4_JLL«JI i_jj^»JI Jju JUI 
J^jJI ^h« a (jt (2>^ 'JL*- l?^ (jr^- ' L^S J OjJ Jjl (jiJ . *ljJ JJ^^I 1 flj i n >1 i a 
«4jj»._»JjJiSlll <cl_j_iJI Vj (ij^jSLiJI CjMaJI.1 tiitUJ V fk^JI (<JLjlII (jj 5j_tiiiJl 
(>s JS (_sL^I Jl^j .a_tJLLJI Sj^^fclll jljiiJ 4/aj}UI SjjUI 4_LbtiJI SuiJl Vj 
(jl ipjjisaJll 1 J_^J d . >■ ^ A" , ,. a 4_uiljJ Juu iMIT .1 fl« a £y> LljJj-a JJ_}L»J vi?J 
i3_u^JLSjl 4jLh_^>iJ 1 J - ^ ^ -j 1. 1 CjIjJ-SJI (jja 4 j ,a i» 1 (J^l J_«J I j ^ -_aj p iS't l 

ijjj (j^ (j^tjjjJI ,_ > ^=UuJ*J'i/l . L»j>-ii,r _ ^rlUi^iU UT i»j ! jtjil (>c (jJitill '.Dematerialization (*) 

.j«j».^iil _ '^•■■-*.tl cjljlml ijiL^UI tiiLyiill (jJa o.iVin.ll jljll 




>l£>\JI 

J-«ij-»JI («-»! oi» : l2-^ LuSla iLj*aJji£U1 oJJj ^jl! a^j^UI 4_JUl jjIjJLIj 

JUjJtll <j^a t T-lt Sjj Vi" t, I CjIjuJU <~/j u\ (jl -u4_u-ulj i nil 2jljVI J-* 4 iVij* mil 
. I i^ijf l^ljt n**M "LajJiLa iaLSj LiL!j i " r n'qlj I jl VI in A (_ji\i V 
Jj>.) (jjo Jjl^J,')) 4 — oi^ ia (j_A «(Jj-J <jl — J — "j«jJj — C >i)JJ» (3^'j-i ' *-*JtJ -^J 
liilj CuL£ I jl 4-uoLi. _ <Lt>-jJjj£lJI CiljJ_aU 1.)JJL>. l£JLL& (jl ^ylc "J; ~ ■■■> I 
iJ J>>$ . i^loSLi «Luu^_lu3 ^^Jb ^JJ ajj^sj i Lu^aJjJ^" U JJJL>. ^ In -V" 1 1 ii CjI_^LSJI 
<4_loLI)I Jj jJI t^£ ZjK't i a CjLixiaJ T^laJ <UjJ-J-U J" ">« 1 1 (_yJJ 1*1 miU (j^JiJ J" m 

: J>2 tl<x>. .CjIjLljlJVI (_j£ 3jL*jJI JlLa 
a > n ** J ■ ■■ * 5ja— c*aJ ^J-li J-^3 ;5l_j_rtl3 uuu ' -» T- ■* t2l>jjjj| JLJU 
(^ aS!j*-jJI Jjj > < iIU'i'j . (j£Lo^/l £y» j A *s ^ g.y i t"i a ^^Joja 
3 iiK U eLulVI (jjs JjOjlII 'hni" ^^lc j1j_aV1 (j* ^ji£<jjL«J lijajlll 
yn lt"^i in cV_|j» (j>s ^K (jl J ii." < I (jl ^^yASl^JI ^jf (jjaj .4^ejjJL1 J^J 
I (j i ii A') gjl rtlniU (jjjj(j jJI (jajui-L-uj. rft-£jl cr^*" 3' l ^- c -J- LM ^^ Q " ^ '<} 
(i£.j3 SjJtjJU CjLVjJI jjJi CjLcLu^aJI tj<~i*i'°i idgil mi II <_ijLfcjJI (jja 

3_Ll_JI 4jL«-^>- (_yi ^LaJ (jl >i£f ^j-iJaljJI ^ <ul jLSJLctj 

j_2^S1]I (J^Liej (j^» j\ mi a JjJutJ (^ylc Sj-iDL] 4_flL£.j^J '.j-s-Lj J I 
^yJJ 4_jjjLUI JjjJl ^ (JJ.LJI JjJ-^ UaiJI (>«-fl ... elj_»JI (_yJJ 
,1 ir <LLalSUI t J * jti « "« (_,"■>- '"■_' "■" j*J CjLjlni t i_ijLj>Ji jlj-Us 

.aJuiiU «JL«JI iJ Si \q7ij,i\~T\ 

L^Ji o-t~ ■ n'^i ij^Lajj (jr^j c. \i a.^TI cjJlaLSi diJi ^J» :il5lS lijjj ^ Ui , „~j 

.((CjLiLfcijVI ^ j «|-»- (_y^3 '' nlVllj iUJL>- j h"\ (_j-^3 •• . <■ 1 1 h*»l3 aLo^U j iiii") V 
(j nii ) L^J (j^SLj > <l I ^_a_Sl! --j Utl 4jaj_ill oVjL^JLl (jl (j^i Ljjj_30 1 a *s 

. LaLoj j_uQ]l 
5j j n iitl (jljlLJI (^ jj ' "tl (_,lt* 3j.aJi->-U CjLijLflJ,! (j£. (jj_*_3ljLi,l J.' ^*JJ 
I jl Sjjjus (_£lj ^ g *n i ^q ljjj_jej (jj (O^-iLj tg^ilt* (JJJ^J f«\ ^ (S 1 iCjIj-jJ -b'II .jjlA 
JlA (Jj_a ^^3 ^ i,n n iiiU dj j >JI Jl^>.| (_a3jJLI fl—ua Jl^j . LaLcj tj nl m~i i n\ 




AtoaLl6JlhJI 

JjjJI <>jjG9 Jj-*- <LoLc i'iVjI ..." jfn CjI i/*)\j"c VI aJLA (j) 

i^ilj^b/l j j^j-jJ 2 jjlUll 5„.i,'„.rB.„"ill 5_ijjJI jjjJqj (^1^. 5 j ollJI 

JjjJI JjL^ »JL>Jl 4j_i_i_LajJ . 3jl -r~A\ Jl^a Jj .rill ^ylc. 4 jutl 
5 ^"nr "II < jij II -.j ...t~. ^ Q>Km a LiilJL^ <U>.lj2 5 j oLlJI 
f^lj i_t^J . Luajf r«SL%l!lj SjLuLJI '"'I ...lj ...1 <Laj^UI 2 j ■ ,. , „j 1, 1 

^-iiil '*—;-' "— "-"JJLI r ' ' *" » I (j_9-^ LaLa-i 7r i <S 1^1 1 (j-a (jiijl*^ i^_aVI 

I a J ^ Igi a ^jSI Jfj '"^1 i,^ i-'4-"i.«U (JllljJiU j I »"_' La-i£ ^ j i\ l 
i(_£j_k»j 4_^s*q ^jjs 1 4_jJLjJL>J I d K ,". 1 1 a . j<>^ •»• " 1 1 a 3_>L_aJu jlijj 

3. j ml j i .ill SjIjVI . i s ". a~ La I j j ~i < 4_j^uLlII JjjJI 0' cr 4 

.CjjlS p^-l t_^ T (JJ» 4jajl_l_ajl j_oL«JLI (jls^aJ <Loj^UI CjI ml nj-llj 

JS (^ji Jliall]' _jjj \sc-a 4J_a '_;*"' ' ■■_' (j' L>^"*i |T " '" ■"' <«Jkl (_jJl I JlA j_j_tujj 

^^jLSJIj ,_, 1 11 mj-JLI jlioVI (jSJ iL^j £jl ^" • ..j V Sjla ( _ ? ^^JaJSJlJI jI£jjVLa :ijlSLo 

^S-a_ij . I iruj 4 jjfl IjJ- ' (J-*-*-* - 4-Jt-^AaS:>- ** . "' ^ . ■■ Jo^.j I . ^ * . ^ •%. _ (pDj-icVI 

frl J Mil J « 111 2 tjJSjil '.lilJi (j-- 8 0* 1 $ " LT* ' "J * lLsI I t~l ml I'll 1 ill j mil fl_LLraJ 

Sl—SlS-i. 4— mj <il a »1 j <"J (J*— si : fajr jL_lj|j IjIVi )X\ (_jj «" ijl LgjL-u (jjo fl ii 1 ^. 
<*£.j cr^-J • I-4* jl__> i ^ 3 ^' I (J* L-"S_5-^. *l* J.'H (j '" "**' olji ii" _^jalaj (jix tlA^-j" •>!.! 
■ LaJuS jl£iiVI *_S_JU 4j ii-^ Jj Jj->-JJ (jP'JJ (J-UI Sj-Lt-JI 4_JLL*J1 CjL&LjsjVI j! 
l ^l>. lilt jj jlf abj . a-utViAU Ciljl u^yd 4^±±i ^jjL i4,a.i2-->,]l (_yfl <dlJi jl VJ 
i^aj in-tej ^,—iLiij (-i^uj ciJU-A i_)j»jJ)) :i_)L2^ iJjj-ujI jJILo Lij>.^aJj) i\*1u Qj' ■! Alt I 

Jl^j Ki^jta ^-«VI a 1 j < 1 f-i 1, 1 !_gj " 1 11 II (j-l^-j i2_s_ti>J| (^j '■ t _ ? a>^Jj i^'ll jlSiuVI 

(^ (j\~\ i^-jVI (jJJ i(_,U MiftJI (jaj—SJI (j^ ^.x <->tl (j^a iZiljil c 3l"i al Ja_>.j JajvV 
jjX.j _ ^j" inijll (_>ia^JI jLjIc.1 (_,!£. 1 JjlII LjjjjV jCUj L<ujj) (jj^ mi ill o_^i\ 

iJlljbl U ,» 7l ■•»;■ « L^ U^J '-(Lh'jJ ^-1 Jj -'.I 4jJlC.>L! OjLHI Jjl£ (jj8 _ LlaIc J>J.I 

-i_d_IjJ 4_a E _uj£ ^ \l ,^.~,aVI Ja^jJI (jja CuLcj _ l - i-v^Jji < v"i!1 Lkj^li 

Ci-m-tl A j ~^$Jj '^"1 1 1 Olj j.t-TiJI jjl jJkJ : 4^9j£L>J I 4_i_ajk^/ ^-^-1 '. '.' ' " i^iLi* 
Lai _ i^iJi JjlAj La I j j 1 ^a -.t-^ll Jjla ^1«- (Jr j_tjJI (j m -y~it| «l>s tl A'alj" « 
I^Xc dj^L_>JLl (3j>la (jx. _ j|_jJLl (jx. (^It-'II f Jl_jI Jj>laJI jJjLlJI j J miJ 

^ 3k-».l >jj3 . (X>-i-f pi j -»-l (^Ja cdJj J< nl V I <j ;<t .4 m j j Utl .sj^all 




>\JI 



La tj-iU LjjSJ iSjLil! Sjiwii-a ^ytf-S t^^ljjJI j^jJI tlili 3j I'riLjJI CjIjIj mil 
' U ■' ** ■ f»L*Jl r^ tVi i it oljlj r nil uiilj (jnii i (j I (j VI (_Llscj .4 m j 1 1 cLaj.t in <j^£j 
. pjj (_£! (j^a <±j&Jll] 4 u.uia 4_ool (_£l L>La i^iam V Cil^j T.«i aj j - *"* 1 U—^S 
^ ttj-^it <±jaJj 3 K hi a J^. ^ya ot^Lajj <_£l£ i_j|j JllSIj JSLi I j-A Jlc.Li.iij iii 



jllajs ^1 (^yJj i^tj J-ic CjUjLlajJLi (JjQJU ajl j m jLa- 1 "i nil <_jJJJ (j-3 (j£j *J 
Ju9a tLAX 4Ss_ui j_^ jjo.1 "i i a I, I ' " '^ uJ& ^ i mil OJl- 'w j ,_LiSJa. i^jji^L^ul (j-ujJ 
j It- »i ii I » i«\du?i[jj^ Cj\j\-llm (jVI LujJ j-flljjJI) : Ifljlf <_JjjSLa CjLlflV ^ "j X"> . ..I 
( _ 3 _lTI *j j ' -* ^ lliJL-i .«)tiiILaj i f l":3j J-3j» i«4 liK'M jj) i in a S-jjL^SLII oljlj mil 
i_oJ^>JI 4j^_c (_pLu< ^1 i_j^Jal 4 i j ill ** Sj. i .^>ll '"'Ijl j ■ -H (^aijje-a lj ^ ' j"' 1 ■ -J 
(jj^J SjjjJ. 4_«jj__iJl JijJaJI ^yic L^JjLiJ3 ^ LjJl*. j-£&I Ju9 3jL|_t* <_$! (^Jl L$ia 
IjjLS (-jJI 4jj_4_i^JI <*ilM « _■ ■>! CjI j CjLjj_*JI OjLS ' *» ' a tiilo J«— aj ,j "J ' 7~ ' ^ 
(JJS 4-j_Cj___i VflJjJ (j-usLjj jlj-Io : LiLs* 4jI ju>-J ^ *. (jlSjJ ^l J uj& L^jj '<7>Jj 
LjjJaJ 5jl j iii (j-aj i"m a.jjS-II tfjl j mil jjja 9-j_ml 4_cL-u / (J-^-a "\ * (_yJJ j ii m 

Ij.'t ii'il jl t il «^>j V IjU :ejVLtuj jlLs I JJ '.RAV jl^-Ls ^ Wt « -+l\ 4_ iXL^I 

jV («J _ j^laJI lilt (j_a 4.,; i n Ijj 2-jLjllu all \nr~u uLl (jisjil t_<Sj^ 
(Jj— *■ *— »^ — *jI ^l^>— *■! U^-^ iJ-aljJI (_y^ i^yjjLjj jjjs (_p3^_iJI jjl jl _ i ~ c Ljj 
jj-a dji il\ij(^Ja J_aJ3 iJj-ajaJI I jjfc (_^ 4_l!jLij ^gJJI ^LijiaJI (jLi-jJI f-^-t^jji 
(jj| 'fijj-^' J^ (*^-J-^ ! I « i 5 :. " a oiUo JLJ3J .4_»_j_jlaJI jjic 4_Uj| i a Jj^aVl 
i JjJ^JI 4-ll^jJI "kjia^ja ^ OJ^l Jlij S5ij<ltl f. LjjiVl (iiJj (jJtui oAc\ i ( ,1 iSLaj 
j^.Ju La Jua-JJ V 4j| .CjjjLt uVI jjjs 4_jJL>JI CjIjI j mil j-J^-tj (j*. 4jjj .nil 
(_ 7 -u_^jj>.| iCjLjjUaaJLj (Jatj ,_^jJI CjIjI j mil (j-a JjVI (_Jjj>J| (jn>r < _ r l*S 'j'**^ 
4Jjai» C-iLal i u-a j j nJI * jln'i ml (jJjUj i4_t^_cuj Ljjljl j m (j-r mi (jjj_3tj 4JLi 

(jl (jl-iJ ra-st-tia (_J.il iSijj (Jj-Iju ^yJJJijj i * 3 fr itiilj (^Jl S—flL-uoVLjj . Ji n ILj 

(_j3b ui i ' I i 'v-aj <±< _i >• i(j-se. m II 3jl_cj ■"'! '^— " ' g-*J (_>" J I 7« ' I i_>"J-I ^ aia_la 

(_yJ3)) :«lL5LJ3 i4_5JLi 4 <it^jJLl J_jJJ i."«"ij -»»1 Jl£j . L^jja (_g| (^ Ljl y a ujjjl j i n 
(jjj < ( 1 1 n <i n CjIji j mil 4-o_>-j^JLI fjuSal) a.I V" i n" (jl I i^jl i f lis aj 




£uoalJ'&5lhJI 

^ ULst-a Lg-sL_J _di_Uj L*£ S-*' <j!j " ,* a JLa_Jl (oJi-j ,_-JI ^,'v 4_».L>_tl 

(j.. i njJI L-u ...11 jJt ljuftj iiLaL-JI (j^LaVl jf jLtTi ')VI CiU-Lu, (j-a j._ ! _?iS'll 
t4__uJI J-_.L__j C_jl£> Ijl (jSLIj iCjIjLljjJI a juk Jj-o jjj-Ij __,1^ (jjj_<__>JI (-laJV.* 

. «5 Lu^jf 3jll>- L^j! Jj^* ■ -a 

4 Mi I <n j-^vjll __Jj_La _~La ij^j-ZJa-V (J'^la a__al__u^_l 4 rtUa-U ,. i"i i.*v ll i ■-> I J_3a 
__Jjj_30 _-J-»-J ijLi -Uj-aljj (___) SjljSAJ u Kt njl\ j2X\ __]J Va-usj i LSLu^a L_JL_- 
C-LL-L%_a (j-a Ijjn IjJlc (jyJJji Jt-9j • _UU_i j-&±) (_r£ 77_ljjj3a- 3 J «i til ■ _ ■'*■■ * __JI 
(_3 Jj-aJLi (juj * '"■ " L--Lil jjjl <"i iS (__--) Va. ■ (_," 1-^.j _W^ < *- 5e i>^' (J- 5 *" '"'^ Sjlcl 
aLoI (J_js___ d)Lksj*_a J-.VJJ e2_jjft (Ji (jl ■» ■ >»~* >"<» lelj-^JI 4^S '"^ Sj_SljJI i_Jj_>-!1 
!(_, mm (j-^-iJ cr^ i^J^SLfl La_> 1 1 iV>Va 0_*^' 0' i_H"*A' O -0 llA_ (^ • 3j_miI-l« ,«^jjl__« 
t VLiA Jaa_iJaj& /-"'"- 4ja_>. ,__i L^J Cj >__ua t4j ir>u\Jl *jl ■ ■ ■■'* '~*j ~* * " - ■■' JuLs I ju 

_____ i(jj) ii n tl 4Ja__J Lo («^J CT^J J).' J'*-* l5_J-^ (_)■-.&. i . "J I <__JJ_C ■ > g III a J »"{ «l"l 1112 

cPjI J " i (jb ^j-a i) .^i ->t l 4_>-j ^-lc Ijjjj in a C-J_> . L*j|j Jljj ^ J-Io-U! jL^ 

(__-£. ojl__o 4J_v_l (_$l 1 fli a < ± i, t j m (j| (jjj JjlII I j_a> Ct5jj! J_S in ill 4-_jJ___J| 

. IjfniT*- (jjSj (jl (jjs (jx^>-l ^Z^JJ J- 8 *' O^ ij^-* 3 ^'' 

(jLS Sjlj ■ -tl (Jjvc (_gjua (ji i r 1 1" j_ia .(Jt lilL tillJiS j^oVI (jL£ jiil i !*...■>- 

Vjb ^Lxa (j^.i n<i-'»- (j-c l_i_^5j 4^1 1 ii a i " . » u a JLafl - (jiil '"■ 'S La_a j ^"'S i j , ^al 
CjIjLk (_;,!£. 4^.LjJI (^ Mjjo A • ic.j_.jij LgJ ,__j_iLjJ3 (jl J a" i-J, I (j-«J tdjLa (j-a 

O-JLJJ-.. LiSjis (jSLt t 4-Cj ,,|) 5-jjlU Jl a_j.ll. C_1JL_______I Jl__l a_JL_iJI |^jl_4l_JI 

i_jjL_> d_jJ_i_tl 4 a i nil (jl J_u tolj-aJLI oJUi _-i£. _;^J-xj c-J' (_»-* : ^ > ^' a 4 ij t a 
jaJ_»j__aa -j-i-l (3^1-" (_;l J-t-dJ 1 a S JJ|>aI aL_>.J il____j g i l-> n ^ j ml t___iS (_-Jjl 
__«_j S^js JuaJj i-.IU. ^.jjL.-. 3__L_. (jl j| ijSAIaVI ^-ic i__lj_>_il (j_>l (aJ i__-_jJI 
i--ll___) (jL_i J_a-9 ij-L->VI (j-jjj-SJt L4.I (jjtAll SjLcI 4 jla-C ir." nj JlS^ .Jj-i-I 
«_a (^i) I j " a j _iC p^J (j-a (jL£> I /j 1^111 (j^J i(j_*__uJI 3jl_c] C-LLase-a (j-a j j iS 1 1 
(j-a V_Uj .Jj^U-i^l (_-Lc (J-»-*J * jl I iili a j_i-^/l jjJajt-JI (jiiT 1 a ij 1 i^jl j 1 n 
i2JLSjJI 4____>j_a L_fj c _i_JL__.j ^yjJI «!_»_>. 4_j_jj___JI)> (j_*___Jl 3jL_cl 4—iJLa-C. 



5 . -lj ill ji J^ til ■- lj ■ ■■ A % a jj I ^ r.j ^^Lit-iiVl ,3-0 4_c^_4_»_-o t _iJ^ "i mi a Jl_2_jjl car pool (*) 

1 i I 1 1 j I I J^'""' L7^ ^Ij'ji J ' 1" d_cj *t- a L^jl ^1 i^^J _|S r" j ' rt ' ^|l"' ** " I '.la 5;\_l-l. w }fl_OwV_Jt_i_i*iJJ 

. jQ->-^— il _ 4u£-L<_>- Sjaj_aJ Ij^l ' *-"■ ■ ■■* (V_>Ljc-wii VI 






*is?ui 



** T J "" J • L^ise-iji J i"Vjt CjLcLui j-X-i 3jL)Ldj| 4^uJLC (jjjjLLaj cJ9jJLI 



<J1iIjjs r^-iJIj iJLill! cJuL^JI ijj^la (j£. CjIjIJG-C^I JyJ ic_j-aJe^aj iSLiill jl 
diUaie-ji jl 3jj_aJiII 4jjL3=_2JI 3-^'j-^' Ju-I ^JJ 4_*j^_co]l JjjJaJI j>o j-C ju 

S-^Laj 4_p£o ^ jjjj jjjl SjLj (jjn cJ£xj ^^ylUj o^> 3iJ >^T ^j 

Cj^S j! 3^_x Cjlj ilijL^. JuLfl .1jj"i^ tl>-^=ej liUJ (j) <(jM-23 ^» : <_yJ JL^J <4jLil! 
i, till JjT ' , * 1 m i Q /, lr CxjL£ tjisajjjil^ j_*a 4_5^a^-S «L_j_-t-a-5t_ijj jtjft ' i J ^ lixj^o 

4_JI (~i(j -wj iS^-jJai- 4_j_>.l_Lo Lli^LcLjj (_g I 4 t'u.WuLa ja (jSL«_lJ jl J ■ *j 
a!, \*r ~ ml J^>- ^1 (_)-o^L>ol (j-^^J (jj£ jja*\ [_) "' ' ' "-^*i>^ " fl,p» • l^j ' "> V1J-»-u 

Jsa^-oJLI (j^^iU'tl (^ CjJL^ 4 K Mill <jL> (_iL>-lj 4«'?2Lfl_»_5e_<jJI .-.Ijt ^ .-II <jji_a> 

ljLi-J-jl 4jj1 ■>■ o (^j-3 Sj_4Lj *ljL_jj '"•* ^ ->- ur^ ** ""'J '"-II ,_jjtiil (jj<l «_>JI 

(C^jJL! (j^ i4-ll_>JI 0JlA (j^J • LljwjJ^jSjJLj «LaJjuJ,l CjLuaJ^jJjJI ( _ T Aj *o.'* ' lX ^ 
ZEV f«jjju ljL«aj_>.| i_3jujlI,Ij i(_gj lii^il! iil_«_u2l tljl j CjIjI j i utl »5_<_u>jo 
^Jj.3 i"4j-iJI j i i n->- (j^_iialjJ3j^_«-jJI ^jj^'Ajtl «_cl£l J_i3 f4jV_^JI 4jjJ i/>l ^gjjl 
jj^-l (j-«J • J .' ** *' ' " ' ' 1 jrw^Jj^A" i _ ;r A (jjS" in tliUji-LajJ! ^JlA JjLi -i'iIj i . .. SjLC 
(jjj (ftjk^_xljl IjjJ i<-»l i4 jfi_i jtl /<i(jKI mi a ji.j <i >J (_gj^> i ii 1 1 ^J-aJI I JL4 (jjj-iiaj 
(jjs 4_jJLiJI Cjljl j i ii II rLjJ[ (^J C^_jJI jj^-4J (Jj^clJJ CjIjI _i i lit I (Jr aJLuo ii j ^>. 
4_jJjLS _^j_y_«j (^1 ^_g.aj j i ii f.l^>-VI I JL4 (jLi (^y> t } ~< (i a 1^jl_^ JljSj ,Cjl « ill (_$! 

■ oUjlU ilL jIjj ^jjJI oljljiiill LjjL><j 4jejjJLl ^^.U'.tl 

^yS <-lilj 2(_jJul lIjijI ,i\a j^ '^ " (jr^- "-^-I'J' ^ '"" <LcLLu3 CjLS^_iji '~>j i "~ ■"' 

Jia .ill rj-<ij LcSj . I Jul jtlij /<J I j,>jJjjS!lII iilLj jSL! ( juo_>JI ,»U>oVI Ijut 

j|jL_aV ^^i-i 3_lLoj (jyJfcJ i J_jJajJI Lj^Li> u*&f (_yi£- - oLjUaaJ! (jLa ijjoUlJI 
dj_jtJI £jj» JL>Jl jt (j^Jjj .ii 1 1 jSLj aJ 4^UaJLi djl » ijVI (jja 4_JL>JI djjjlj mil 



.Zero Emissions Vehicle; ZEV (*l 



m 



£iaalJfc5lhJI 

SJjLgJI 4 ±tjj in II j&\ja*}\ (jt^s-J . »lj«i j^llj f Lj^-inJI (j\Jl^J9 I j < '--j "~ -vl i~* ...VI 
< Jliil Jj^-u (^LuS '• 1 n <■* j-aVl ,jji ^Li3 aJ 4_*^Lua]| CjI^SlU 4_JUI ol JlcLJLIj 

_ jVjj i_kll i ' iRAV 13_jjjj jl>k [y* lj-^J iL^jjj>-I "mil ^^l SjLujJI jjuui jJjj 
.^i i jlrt"!)! ^jj \ i iL (Jo «" (jjJ! RAV 3jl j i nil j « ... i rn in (_yi^. ^Jy3-j j * ■ " _j-*j 
cJtli ^t i\ t a tj,\ c- Zj\ j mil aJ-^J 4jIj_Ju ju£. J in -fcj i ( l 1^ " i.itl jl (CX.J (jji^J 

.4jLiU >L1£ L^J _(jjj*Mill ^J-t JIJj X_a .iyV^aJI JjS ,jji ^-ij^ (jUiL^ jVjj 

T • ' T aUJI 4jl_gj i^Si Jj_jfl 4-£j_iii jj^LcJ < 1 n.i 4_ailiJtl '*'lj >l .^."aVI « Jl4 j ■ - *"j 

<L£j_<i tijjj-^ I ■a.i.^u '.THINK jljJo (j-« 4_uLj_^£Lll L^jjLljji fj^jitx ^♦l" • » L^JI 

jj^lSj jl Jl_ «j 1( _jt_^»J,Lj 4— ljUj jS II Lg-liljl 1 in (j^o l_SiM *j)_JJ jj_9-JJ- J ' ij'j-^* - 
. ^ g i a 4 j j j II ^-aLj (JQ a"'(jU («"'"*• - ut^l^-cli i^lLsL-u^J i(jaSJL^L_uJ,l 
Jj^^-LaJI (_, Ifl (■ Ij 1- 11 Clljl j mil 1 f I l"i I jkLlJI (jl n *On I JL4 TJ '"-"J ^^ P-^J 
Vjl Jjjj-lll C-iLo_jS.9^tl <_yic. 1 > 1 -rj ',j "j'~ 'I (_>"_$J 4-ijJLaj 4_j£.j_iJI j| 4j«jj_i-iJI 
j i itl'a, ;4jj_JI 4-SjJLm lj-^.jt«;C~ll (yo^taitj 3_UJlj>- *Zj Llj >xI/3 (_g| jljLuol J^S 

j^jSLsJI (Jap "l llj t5 Q<, \ ", 111 1,1 4 J a, "til I A C I j IJLJJl^*- L^-i^i JLJLJ (_y^JJ! 

^j i*in La^o. t(— J 1 ■ intll (jLi^Jul (JILo * jj'j • * 4 j (j.) Cj>iS mi a *_a ^J *1 •" H ^javaia 

(Jaju (_pJI CjIjI ^ in II ij jla j>ai (_g JJI ZEV »$-i-uj\\ ijjjJu (jLia '^>-yj ^pjl tt -^l 

^j^Jqj »j ■»■ i"i "m -IjL^ill (^ j»La J^ t JijJ 1 m a (jjjjaj C . 1 1 nj (jyjJIj CjLjjlIajJLi 
PriuS jl^Jo (j-a IZjjj^oj 3jl j 1 11 (JlLa L«^a tLi^_$SL!lj (jjj_uJu (J a <" ^ *j ■» *■ d)Li>c 

^JL^t (_,_& ^pJI *3jljj_>JI oljl j mil aJL&j. Insight jl^ia (j>» IjlJjjI 2jLj_u,j 

4 J -wllll (j_a I g — »-L^>u i'm n) i4j, 1 jln "II y-jl » I 11 ,j^a 4_1_ljJI ^Ig. 3 tXal -» ^> 
LajI j * r I (ji <^jL>»_aSL>JI » in" (jl 4_o£L>JI (j_a 4JI_j eiilj (_yj>-jjj .4jjLjtJlII 
(^l (Jj^SIjJII 4_L=a-_jj 4jjL%^a JU£. iCjLi-uIj 1 ntL 4 Sl«"l,l CjljLjjJI (jjs 4^.j_aJe-a 
JLjjI jjkj : Iji^- Ij (_j^aLSLII fjjJLI (Jtu <JLv (_5? (jric-J -4n ill 2Sj. i.^. ^LikLsol 
Loj .(jlSxj 4 j -ti At 2 1 (jji 4 *n ill (jl LkjLija (jj; mil ^i] 4j^fl 4j^j j -s.i SjLJul 

.^m 1 nil (j>s c?^ 3 ' SjLiJ i-i!Lui> Ci 1 njl^ 1(_jJl1)I j ■ ->^il IJJ ^ •»■ . >«j * . .. 








■»! «U JjLijJ Li-jit »Lj9_L£XJ^U l-d^CjU (jl JJJ» 

{j itr>_gJI (jja^l (j-u JajljyJl cX^ 3 *" ^ mi ft La j t » t Jin It 
<4 <! jlmtl 4_3UoJI Ci\— im\ j ... <jj_>J 3 at UK 
i_sLU->- ijU Ij-^J "ifjj ■* ■ -~>H 4-j_uJtj 'I ■ -»•*. «Vlj 
(_, i ii n't diJL>.j (_£JJI fct .~.i«lt (_Li>J -U^... .tl Sjf )1l 

.SjjLJI «.Li-jJI ciit j mi ol i_jJt».} ^ <lJ1 !j_cji_4 

<_ul_>JI (_7lc 5^>-Lfl 4 ii mi (^yJS LaLiLa ,Jii -»,tt <jLS 

4 rtj, > -V. (jjr^- (JiaJ l(jjl_^Jl—0 (jj* (_,!.' Sll (j^J Mil 1 1 

5 j i.i«_^U jLiiJLl «-jjisjJLI <jL£ I o'v n-iJjLj (JI^jJuji 

i(jlj_j».j J^J i(j l rt j i^l ,l (jL£ -cr-^ W*! 1>-P' 

t g'll I " j"l t 4 g i^ I j l^yjl 5 J MiitLj (JA-JJ^_C. 

LJLS JLSj . djLiil (jLfll_j_ua_/aj (jl a>a. ">• (j' ' -* **■ ■"■ 

dijL£ LftJJJ .Cj>L_uHI (^ t «> » j 1 djLiit y-lAJj^ ^^ 

IjilS ^'""J <Odj^l <-i«-^l <jf ^ 4*j21 Di :5> ^" !j> ~ ^ UJle " 

Jiaj .liy « ^ ,»jl j;^J 

qI n S .sU^LS.,! , = :, .11 JjLu J^i LLLu U j'* iJiiii .cu—ji-S l3#^'jj 

(jl < , I -»-_l » 4XJJI (jl_> t ilj I lift (. I Ml t I t (jylC- t >| j'lj^ <V> >-jl '^ ""' 'UJ-" " ^ "^ 

f- I t I <- -I tl - --It c-- O^J^" il— SJ^I L-ajtJj-a—v 

?4jL«JJ I jj if-ir Cjj^ IjU (jSJ .K^jJI , %t . tl 




r«i^ i(JL>J! 4 <j i t^*ij 3 • -^j'j-^jj u'.j-^-j d)'- ja _j-i- 1 lW l?j-" pi rtj i**»U (j^j («-l 

J-aJeJ (jlS CjJl>JI £_jl i_d_]*i :jj i'n-«JI ^ja (_?~. l< " J cr^ 1 >i^ >P^ ' ° d\> <3 '"' ^ oN 1 
I"il La _a-Aj _ 4 mi °t\ *"Jll 9-^jus^a (jL^ .4j'qLa- i^ll 4j n A>V1 (j-a j j*K 1 1 "ijLiLs ^3 

^j_3-l Jixj - i-iil^l j ..I U jj^jJl JuicLa j_jjL*_o k^j^ (j' Lyj-*- 1 ^^" c^- o^ 

(jl^ .1 **■> itiili (>a _>_!&SMj .CiSlaJI Oili ^ AJjJxLjL* 4-u.ulj mil CjVjUJ,! jJ&l 
dJ I (j "i <i i nj ( jr "JJ I ""^jj i ^ 1 1 /ys j j > "i "' 'I (^yfl ' *i " <* j-iSlj L*i-jj i"i~ j-J-Sl (j^J^H 
i<A_Liisu^Jl J*)l m ii 11 CjIjLxuJ 4_jjej jj ^ i"i a 3£-3 • Jl "*• i'i^U ,jjji\_»£ Jj^_u^& 
OJlfs ' **■*» i jLuaii-Ljj . SuJ^Lc 5-Jj|^jJ1 4JaLLi]l JL)I 4Ji Ls£ i^^g-i J£ rar:j (jic 
. Llj->- L»*3l~r i<-> Lc_j-l*3_jji » * ■ ^j (jl 4JLJ/ Jys La JSj tlmfia 4ji n ajl 

^yijf cr-^*" 'Pj .■ '" ^1 <- £ J-I^ cr^ ^j>j>tH 6^ ' -J^- I- 1 j *.' <^£ .ILaJo 3jJL ^J 

(_, i nff t OJL^>.Ij io_^jiLjjs (jLaa-u 4 t?i"i ^jjl (_gJji_Q jl Ino (jjs "O^' ojuiji ("iiSj 
*>jj i .-» i il'jJxj JuSSj . JJJ-ll 1. 1 1 '".' IjJ>-L1j0 iJjj^sjJLi SjJoL>J,l £y> 2Ju i4_ifc_>-±J 
< ^M aL*JI (j^o^ i 1 ii ii-k. i4jLJJI tiilj (Jj-3 3j-a Cjli 4_LajJi». iJjJ-j^ 4-a^>u *-a i La 
(_£JlLj_u i.'il-fcjJi i t __ j "I j " 4jjJ_a (_y^ jj a J * 1L 3^^ j»L_al (_ia1 CiX I a JJ£. 

CjLaJxJI > ',1 1" cJL^j '(_$j i*' 2j_jil j a CjjLoij 'Qd3j " -' ^j' j ' " (j^ 5 -S_j3-3_g '_j^S 

La J icj ftSjj, tin ll »^L>- Cjjl» :<_>»-J (JS 1^< o i nj ^jV 3,5-y L?""' l ^ J ^-"' 4j_)jtxj| 
/-^ j "'^""*-' JL9 d*j^S ' ^ rt Q J^ ^ j J^ l!jL>-j mi~w * ■ ^* j ■ J^^ljjl jj_a ^j ■ ■■ ^jS^a-st aJ 

jl2J3 , 1 (j miii 4JL; I— itL ^>-«J (jLajjj jJ^j »_a (^jLoI p Jl Vi (_^i^ C i a.a. ' ri f^li 2j 
(_y4 'j»_»JI tii] J (^-3 u£jj^£j_u ^JJ 3jLaJ1 j-j-C tjljjVitl 4i>j J^Li- ^ null CjJL£>-I 
^jjtj jjLa-uiaJ.I J^jjso LoJoC ij_ilaJLij .2j-uilj 4o^jJI tfj.jinrrll iZjIjLulII j£j3 
i^^jjjLj 3j_a£. (_^3g - &>.jX\ Cjlj-t-L d JI o JL4 (jjs (_f 1 M^Jilse-i j Jl) j«J isLluJII tiil j iJ ^ 
Ijuxi.! ^j^^L^ot (JH^J^ cr^ ^""^ L - J J> JS L?^' ^i^? 1 -^' (1>^ L ^- s (j-° ^!iJ-J I o (jl t lijC-v . 
Juijj I j" al U i-.lu- (yjJ I 4jjLWJLi (J-a-*J (_^Jjl 4 Mt'll 3^>-l "null 3jl j mil lUJj »_a 
^Jl i_isl^JI (Ja^JI IJLj i JjJI (jjs -^J'J-^JJ _9' O^-J-d- 1 O^-y (J' ti^J • jlj o -t i" U 

( _ ? i^- t-.i yj t_xj tJ 1 l.'i j 1 ibk» : (Jt_3 ^j i4 " '^1 "»■ 3j_»_uaj i 'I ■»■ inll ^^ (_^jl_j^>. 

. « (j)j_j-sLaJ I jUieJ (J^ajjJl l£Jjj («j 4j ijjll uaj I j i h 1 1 J<-tisj CjLojSL^JI 

^ic jj-ij ^>i JiJiteJ O^ 1 - 1 - 3 ' lt; j' j,'^ qwUi'iLJI (jc ijjljjjl j j i «"i s jL^-iiSM jJU-a -.tree hugger (*) 

.^<^jjail _ djLUjl ^jluL 4lailL*J,lj ^)Lit>^l «-1a3 cIjV J ».rt ^4 JjInllL) ^-jLLi-Vl 4£_\'<<s* 




j ■"■■ ■ 1 1 (jx. Oj. I <<•> ' * 4-jL-jgj) t- gtl cTjI «1£JI i f l I" (j I j'i'i'i t-> i4jjkj <JjZ 



i4_JI /- . A'.tl L«ju£.j , 4ju_J| jj^- f UijJI 4 gtnia (J-ujJJ "-HJJ^ -Si/^ (j^ <^l.).t"1,I 
oj_3 .tSa '.Jjlj.^,^?! iiJlj_il «1 V Lalif 4Kmi a <-dl_L&» : MSLfl .SjWi ml 



j_J!Lo (]_>£L! < Ji_l>. jjjI ^j&J iSjbJLa- Lo-jJj rS "i -ibjcjj 4j^aj^JI OuIjljj^I di\ 1 1 tr-i~ a 
U^S CjIj^Ioj <±j|jL>-! jl i4_*-uiIj 3jj_uaj 1 fl ■ ■■ *' (_pa/3 » jln" m" V Lo^aJjiCitl <_dlj 
j«jftl (j-uJJj (j^ ' L-coAJL^a iLj^jklia i l _yaj-*l\ I JLA (jLST .((4_ui_flLHjo jlSLfll 3j^_u3 
,-.! ,lU~tl 2 _,al i ,-. « ^j ij.1^ i, 1 ;,! Kj^al (jji »lj iriA,1l S-jjijisJt jj-C. i^jLalkiU 
J£ «i.j ^It'^ SiJLiJLaj (_£ jJI Ls .(j_g ' "N u>,>^ T' Jk ^*i? JLaaSLstU 4^ajl rr-ill 4_l!u_JI 
i. <jl/« Lai .4jj_iJI SjJLC 4_JLojji?jJI (jl (jjfc jjiaJnJI <jru 4jJui2jJI 4jji^JL3 i* ( _ 3 -<i 
jJLaj »." a*ij 4Jl)i i^xjLj <jJj^aJa_ij 3jb^>J JjjLi-u ^yflLsej^s (Jj-ul^a J-&J "— fljSjiuii 
l^lsjVl j_o-*_u3» 4jLl£ iJ JZ 4jj^JI ajufc (jfi j """I"'.' j»Lfl J-5_3 t/»lj" -»-al (j^a j j j*-! 

: <<tjjj.iTn.xJ I j jl>-I^II tJ>3J! j_^ (_^jjjsal (j j -uJI <— ift J . U 
i_^jdl « ■ ..jVI aJL*JI (Jjj V - 3j j j s" Sjj i^-ii _ (_y-<kj 1 4JL_ua_AJ I j 

i4_uV J9- J1 (j."j <mtj-3 OjLil Laoj . ^j\ i m i jI jj^>.jJI ji iii ~n 
.-.1-^.1 —II ^ ,.j Ij i4-iSlj Mill SjJLdil < _ 'J*»~ ' "J (j^-"*^ jl i^'i^l (jL5 

. . . 4j \ ..■il l 

*L>-jf JJ-4-3- (_y^ 4-0_q.x. l ,U (**' 4j_4UI Jj^^JI lillj ^Jl jl^l\ 

a j , ^ ,-iVl.t a suit a^a-^JLi JjIjl^jIj a^jUJi j>lui .isj,^? 

aUjii! *-jlj_iij i4jl->.| jJI LuJUa (_y^ ( _ 9 _il_jJL< (j-a 3^_djJll CjLt-a— *yT<JlJ 

aj^cljJJI Lr us\j^\ f.Lil>.lj «4JjjII ( _ ;r jKlj_L^ ^ 3jUI ^ 4_JL>JI 

(_tjJI (J_aJL>J!_a. <4_ijjSL]| 4_uSLluJI dil < r njail 4..-yj" i <_o.j-oj 4 T- "i 'i 1, 1 
*» ' i ■ -^ I Joj—dJLI aIJ V" miVI Jj-^ij 4jJ *y aj ^j ■»■ — " " tt j i si~\ 

Lj^alj 4j-3UJI 2_jSHI (jjSj Jus .4jj mi.-kJI cjI.ijj Uj 4jjL_o_j£J! 

fjj (_,!£ ^V-a T uLl I jufc tj5J _ CjVLkJI (j^»J <j-3 Cj Kl't il l 4jL4^>J 

.Earth Rising: American Environmentalism in the 21st. Century (*) 
^IjJlSI LSjLu - ■ ~' ■ ■■" tiJK iajL^i ji Sjiii (^3 ,ji.jVl {y> i^L^a iSj^UI J>i>JI ibrownfields (**) 

Ma 



ajn-TJI 



iSlhJI 



i4_aL«JI ljjl^l~i <i a «bt_4-=- (_y3 4rt1U nj cLjjjLj Sjjj^sj 5^>JI jj '"^ 
4_ZjJlM £jIj <i 4_«}L_<jj 3 t <«ij iMja_»JI (_a^l_iJlj i«l_a_gj| (_$l 

cjI < <i -s~j i_iiLiLUIj iCilt-ij *>U,lj jL^Jj/lj dil^ j t j1lj i L^_jjLj-jij 

. Lg^jjjj SLpJl 3^9jJ ijUa^o 2 1 
4jlljJI jLuaJI jjj» 4j_S^j jjfc 4J| i«-3ljJI (_yfl Sf jlita aI (jjLi. ^±)£ (J$3 'ij-^i 

j»4J3 I jjfcj . Lo f»_5^ £j-2 J irl-V -ilj>^ (jl Ul IT ~1 lllV) (jj^. (jjllO -»M JLJ9 (jl3j WUI 
JljSJ . 1 i I ^jSLl J J -^ It (J « ill Jjlj-uVI SaJS j l-f I m"| 4_g£,-s ^I' - ! JUS Ij^ I <1 l_2>^j 

SjLfcUl jxUii 3}ltoj (jJr: 4_l_;_jJI (j£ ^LijJI 4_aJiU SojIjJI 'j j -;-" CjJLcLu, 
4_J1 t <muj l^JlJIj i(I n -sV c.fi.nj j m i^J-1!) <JUj^_jSLII J_j,,m 5! (jyJLjj (jSjj-aVI 
I^jjS ,Jij 4 nK'n ^_ , i ^ n •sJ I j^aJ.1 4 K mi a (J^cj Jyl t "ij [j»-±9 <«_mlj Sjjjua-i Jin <ill 
ij^i, i a <L>jl_iLe jL^ljV ■ U » ■ ^ j j|_£ i|jjj.|j .qjLjiV! (_yfl liltaJ L*J3«JLa jjl_£ L«_c 
(«JaiX J^LjtS i(JL>— (_fl (_j-^-J • ■ ■ ^" 7-LUI jjJl* 3 K mi a <L>JL«Jl jij mil ^l«* 4 j i j a 
<LcJ_J| jl in\] (jja_jjji (j_a aAj j f j i_ij^£ <LcL»j>- ( "i t's>j-»3 'C^J '^U.1 (JjJ_2jlII 
.jaJaiJI jj — o A^Lflj j_}jJ3 jjjft 4JLpJLj aL^j^U i^J-"^' cr^ 3.U"n,U 4j*i.u.tl 

^jlj ii^JltLa i±jj)\~c It t£j-& jjLuax j ■ " «* ijj-iSJI iiiKj_iUI (jf 4_l3 i'ImjV L«-a 

Ol_L)lj_i_a (j-a (_ji ^^ j fl hj V 4JSL! t(_g.al if> "i <lVI dal mi ill 4->l \"i y\ j'\ « *ij mJjjIj 
Jajp (jl Li>- aj^UI (^pa J^a ii'Uj*? j^aal (jl^ jJ <jr^-*-J •r^J^' V^"^ CjL^jUI 
f^jb <*_5_i3_>Jlj Sdj^JJll (__>i»j Vlj jjl a mil lUUstl (j^JJ ij-^\ 3'_J- tu ^'' C?V .' " ^V 

4la SLi lSL^_al i_j^LJ (jj. -c?^ Sj^sJI ^Ij-ui j/I a£.JlJ Ljs IjjU iJJj-jSLII CiL^_JuJI (jl 

(jljiJI j! (jLiLJI ^1 <L>«jjt ^ JL>JI ^ L*5_ JL»x.Vl CjI m . „}^> ^^k. (<uL5Jlj 
ij! La^ iSLjL*_aJJ_j ( -**- ) 3 jigl,l i-ajl^LaJI *lkil ijjlj 4 S j <i -si I ^ jj» _ 4_<_>aLJI 
5_^>JI Sjl Vilt I jlj «n m jj£. (jLtJI (^ iijjtij I ai-L) Cjl^lUiill f-jia^s. ^^ CliLcLu^aJI 

^ I gMiil-». (jrif. 3 juio '^« '^-" _ 3 »\'.\ I (_j|^jVI (_iii. _ LgJLa .3 ^ ,„«l~ll j|j_ 1J ,Vlj 

SJiajtoj iTaiiff oI^jjuJI 4jLaJ.J .4-^ajSL-sll 4JU.I CjCl£.VI (^ Jj; ir»-»-l] 4_«j£>JI 



. (a^-^pl^ - ; ^>jr^ '- ' ' "^a) 1- 'j ' ^UJltj jl m'1 VI ^ j^ju (j^ojis- ^j^^ia '.pork barrel (*) 
j^^ (jj: j-J-aJ ? " n ~n (^«J' ^ j'^i* * cjl_c^_fl_j»Jll 1 *ll"j 4j ' - - ^j '.4_jj^II ' ^'iljUil ^Uaj t Corporatism (**) 




'"■l^j *.U | juk •» i . ..jj jj - -■ 1 1 ^^a 4 in'qlinll Sjl iM,l Cj^\ V I "II » j, g ->-j i4jVjJI 
j_u£ jJlS jrliLi Liulj i4jjjj )«jLuaj t^LijIj LiiSj 4 iilVUIj 4ji ir*^i Titl ^JCJ 4 1 iiilVrll 
5 Sij U 1 1 (i.'i j. oljVjjJI djljljlo jJ^jj • 4 mii»i lit ^jjj» jjjI jAj idj^JjJl ^jjj f-l j jjjj 

,.-.1 -^j ... ;ltj , juJlj»JIj ij^iull 4_tLu-o J!La 4 V i nlj-ll 4-&ij-a VI <"tl f 1 iintl (^yic 
4_«_i_ilaj iiljjJlII rLjJ} (_,-£ (JFV *>-*^l Jj'j-" 1 *' j i " « "" -J^J •'^^ C ■'J!3^' J' orVlj 

Ji^jjJI 5^3 . U. ■ >. j^lc Jx-»j (jjlll 4jyi!l 4 in'">LiJLl jLic. Jjliaj L^l I a ft I j t(JL>JI 
(^ if-fj^M jj>A jjk I jlaj . Lfc_>_icj i~»IM;.^»tl LiJJj (^ 4JLt_iJI j^£-3 SjjLnJI djLS_>jiiI 

3j_»JI ^J-"-"^' jl ■" <* I w ' • '_' (_$JJI I..; mil jjkj i3L)L>J,l 4-JI <i intj 0JU^-J i4JLl<L>JI 
.'-■jhlt 3 ..... 1 1 Cj\£j inll 7"L«t>- T 1 -^ (*^1>' U3 C7^ < *-4^' j'- uaJ ' frl^l**- («-*! 4l>-l qj> 
Jlx! ,j£. jjLuaJl Jlj-uJI I'' j' ^>SLflj - 1 j/« UJLjji jJjj 4jjL>Jll tfjjfc LLiJlS I jjj 
<>j| j-3 ^^3 Sljfa ^ •" 4jj « iii oljLil ^^^ Jl^-jj V I jUU :a^j JJAj^' j i ri -^1 1 
. al .U|j , I j j j." (jJ.iLJ (jji-Uj »<-J_JJ (Jj" ' . "'" *.' (J* 1 '"" I JS-A i«T4jV j 1^a VI 4 Mill 
4_il*_ill 4 iiK"ill j-SJlj (jr) " "' a " >tS-^ '^al ' " ,',' ijl o r VI i—iLa-uat <jl» :^ljLa 
CjLJLcVIj iw-ill JJJJJ (^ 1 a mj^a IjjJljj aj i * «j Lo ^j j j n i j j .(diijilLI 

iQ^j^LII ."'IM. ,'il \r- t. A\j^o dJlx* Ci mmI :tiiLSj-«!iJI *L>-j (J^-l (jj» i4-jjojSL»J! 

4 i i°ii jl < ml 4-»jj '.jjj)_lJI tiJM fl " ml ^ jrt^j-ijiil (_,!£. (-jjt^jis LiJlxA Cm i jl 

Sijj-iJLl c-il mi-»-VIj itfLJLlj iS-j^iUI (_y£-jj i(jjL«JLI i^. < n iirill 3j ^ ""I 4jJL3c^o 

(jifi. 4^>uLJ J-J-^ 4_pU>Jll Ttilt «JL4 (j? .t ii" tj jJkj .4JjJlU 4_njl_l!l (_yjU3ljVI [jJJ 

.<UajSL>JI 4-JUI 7c_Uil SjjjJLI oLjiLtiuJI ^ Jj iJjjjJI ^^ jj^ 3^=)" 

i( (gSL-^-llI j 2 , aljll» »UiJ 1 j .V-j ^j ^ylJI t_a_iJ\ < v*iU j_j^VI *(_jJlII LiJL>. (J «i •> Ti 
j^ju^ .(3j_uill ol^-^Lualj 4jjLJll 4£j_»JI Jj ii" 1 n i4jj_uJI oLajj- J u T lII ^^JL^JI 

i^lUI cj|jLioVI» (jl (jJI iiSjjUl tf jl^j LJLi. j^-LMJ V j>aVl (jf ^jjS MJi^ 

r- 1 j ■ ^ ^ CjLxlij jij-aH j\ *jl_ill I (j « i>ij j^L p-LajJI Jjp 4_cU_io J^ (^ 
4t tl i/-> 4^j_j> iiH«] Cjl^-ifuJI o JUfcJ ■« I fl < j i 1 >m~ t j»J-22 C7-^' l ^^ LtAJ -' 6 ' J * .' 
(j^a '."mIj? Lo JSLj i-jjI -)t" hi ^ ' f(Jj-<j<Lii.n jLill J mf 2_) g->-l (j^a LTy-* PJ-^-1 

.j«^.jjll . Lo 3 • I ■ j • ■ ■■ ^ys j^jl; 5jjj^> (ys «iL»jiJI ^1 J^yj SjLil '.jj>^J\ ijLil '.price signal (*) 
dijjj {ja jl cUI ^j-a 1 jl jj (JjLill ^tio^oi ^ cjljliJI <Ji--jG (_>^>L>. i_-_^j ^j r-^j ijl m i to : scrubber (**) 

. (C^^jJ.1 - L^a3 4j>JIjl1I CjLuL>JI ,j_a i., .Mjulij ^H^ ijjLiil L^jl^i 




»JOJ>ll 



aitbJI 



e Jl* a!,< Vi ml SjLjj L^jLu jjjo < _ 7 ltl 4-lIIj, w nil oLiu^ .*ii"ll (_jic ^LSj^U SjJa 

J'^^' jLlx^u jjj " r~ 1 ' ""' 4jj_« CJUjLflja ^jJjlj (jjiojj i l(j in tj Li.>-aJa iSrJI 

. 4rv Mill (J^J 4 1 j 1 irj (_yai>.jfj 
Jj_jj|j LajLsj ^LjJI (_gjl i^i"r^iVI ^J "ill I 4ja^t*j OJ^xf 4-uljJ tfJLukj 
f'juJI til! Jlj 4JjL2_s _ aLLxll A j" » ■ -'j (jl j-ic JlSJj 1(JjJ 4 « "L>- (JjO (j" 1r1.1l 
i <n*n«-»*M aJ^iLoj^ ^_,1 1 11 jj aLS jL9j .4 m itu Bj i<*<<i - 4 j 1 iiILluI ,j}l^tj/VI lt-^ cr~-' 
^ylll) 4 m ill 4^1-t" miVI (_yl£. Ij-J^^ W *jl QJi I ii~itj (_^l!lj i ^ ii"i 1 » <i l^-uLia 1A 
■< j 1 »S\ (j,jIj (_j-Ii i4_jjUI 4j^_5t_juaJI ** * jUtl i_alj j" ml ^JJ ol in nil £y& tjI^jj 
^yJIx. iJJj£ Ij^Aa*. 1>A>* ^ ' IjUjmiii) iii! i Juuj i(cl^4ll ^ J^>.jJll CjJ^jSJ! 
I fl" 'jlj".' Ij-joLS <_pJI CjIj j » ll,l «JUk (jja (jjSLi JJkJ 4_l1_j_jJI 4— alj'i 111VI 

CjIjU, «ll f j-a> ly& eL^jjVI JUuj . 4_ilxJJll JijjJI 1 tuiirvt (jolj-cV (_gjl ..o."JLi 
^^Ll 1 nit) ir ,j-a >-J-^I (j'_Aii CT^Lx- <-ilLlA ijl IjJ_»-j to.) n *U 4_ul n ->JI 
,Liifc 3 mi A jJI j_mj V U-*3 : Jj^JI Ji^J L^oAl (jja J*J '.JjJkU 4 j miII ^jsIj^Lj/VI 

,jK Uj « 1 blin't J^l iljjJI ojK UK4 : jl 1 11 oil ^a ^liJI (^ihj'^JI J^UJLa 

4jjVl i^lij IJJ-cLjijj . 4 a,> n" a 4_jjj_a L^1^Lj_>.| JLa"i.-wl jlj il_^Li.J ^gj " ma 
pl^i j!l£Vl JjJlII yJJLa-l (^J .SLiLsJLIj 4nlU LSLuyL Qj^ j juiil u le. 4 Mi^jlil 
4^aLl ~i niVt JjJj (, 1 hi ->■ 4 j aLJI JjJlJI (_>Aaj (jji JS! I (j 1 j"i_p ijLi 'LiJJjl ^ 
4 ii'^ln 1 nil <Lfcl g.-v. <L^j t«) (jji^ L»K) jl iiiiill <jl (_, "1 1 in) ^1 ii" «j SI JUL .4 jm j II 
1 <ll ^"M . ^j^jj A" « j^ LajJ / -.1 ... All SjLuojo 4Jju_«-4 ^ i^i« t^-*J ' **^J jL ^' 

L^I (jjJIj i4aSLHI jlj a^». 4jLa^-j nj^JLill 6±\-±lu JjjO i^^i-jl sLuoij/l (j^o j j'l < ? 
i(Jj_i.l C jI il'yj . «4_u«_LjJaJI Jjlj-Ll J^« jlj_flal JjoLjlj <jlJl±£ ^ f 3 "J /*'"' 
. Ll<3J? S'jjlll 4*jji<i ^yjk (Jj _ i^i.iht'^ el^inil ojLlo I'lllljt 3LjL>J,I <jJL<i . »Ij-3 

t^oLiij* (^fl Cxxl j La *■ ' ij^LUI joc oLtj^_iiJll ,_yS j_ullll (Q^jJjLsJL i_jjJIj 

I'tni in II 4 <£!■■>. tillj^J <_^ IjfjU Juii _ 4 j in .1 nill iSIIaJlj ^L^JI JLa 4li^ n n 

.Environmental Sustainability Index; ESI (*) 

.Transparency International (**) 

< fiKlj <j| ,»ij LP Lc .jjslj j if gjj ,it, a ; U fij iVl Jj .ill ^jj_ija '.white elephant project (***) 




l_£jL»J JuSj . lillj (jjs VJlJ 4jrt_iii-»<ll «_^>JI Jjljj^alj i4-tfll^Mitlj i7-liajVI (jjnTr'il 

5L)l_»JLL) J_«-j>JU 4_aliaJI <j>>LJ3 fjj "' " ^j'-^' 1 '4jj_^JI i_4AJJL jjjII Cah> 

i _ uf> JL3J lY* • V aUJI > flul'lin ^yS ^ySLj^jaVI i_yjjJuj$A\ 4-LUJJ njjjlj l4_LOjSL>JI 
:Ci 1113J (jJoJuliljJI ojajj*. ^y3 (jnai, 1 1,1 iJjijjM I JlA (^ulSjjII jjC <iLiL>JI 
rj^i Mill (j"ly aj (jj/jJu^Sj I -I -^<* ' (jAJ (Jj_»JI a. I ■< *( -v I JCjO 

^J-Vlj td_j-iaJI (_yl^ JoLijJlj r^^^ L)JL».Tj - 4 i » rt'i Lj}L£ "-^J 
. ..aLsbjjuVI jjja ojjlj 4Jaj>J ^^3 _ tfjjJI Jjj_uJI (jJjLJk j-uaLLa 
7-^L*J jl 4_3LLaJ' JjIj-l^I flfrLaS ^ i <i -r"i 1 ' ■ j ■"■ j» ^j V ajj Mi*lla 
JUjJll JL)IJl>-Ij Ifjj^i ^jfl V! JlJ^J 4JJ jjj t(_o>j nil) dlLSLii-J jjja (_^( 
(jja CjIjVjJlII dj'jl jla 4_o^jJIj Jj^j_4ji VI oJlA ^^3 i_fll^_3ej VI {_yt 
jjLfltj 1 flli>-»-~ij ^,111 jt-JLl j^js L*j_iC.J 4_uijSL»JI 4_JW (JliULcVI 
.oJLi*JI CjIIMjlII Cilj 42LiaJI CjlS^i (jjl il-uIjj^JI 

j j SJG 4Jj_^ uij jjjJiaL- >J,I t jj__cj_ <Iiil ( _ 7 _uLx3 Ji_ a j 

jjjo 2 ; ■■■ aI;* L-L^wjJajij tiJLuk OJl_£ 1 jj 4-jL (JujLlo-jJsVI 

j«lcj ijf LjJ j»j-2j <jV Sjj^)^^ llILa (jjijIs i4j.il i^i"i>VI 4_p-UJl 
jjjo 4_j_ui-aLij j jf 1 j »lj i Cl 1 1 liiti c*Jl_£ I jlj i (J -ai)^->. (_yll— « 

^yJUl (<tCJLll (jjo jJLfl ij] 1 * ' j ^J ^>l3 ■ 3 _. \1 . ^ ~ aVI 4 j_; >.li]l 

(jjo 1 ji^jJl^j jiil (j^£.^-iiJ>l La I .4xoL>JI 7tJil j I /»L«jI (j-o^SLxjM 

TuJll (J-«-flJ 1 J iii jIM 'li a a^OJ^Jij mJ^_3» £y*S **Q °l i^^-i*] 4 j vli 
■"■I ■ jtl Ijl aL>J a^JI <-»-jJ ^yJI 1 4jui»_all fi j " ^ I '< • ■» t 4_aJLail 
..(^ftjjl in'i^VI ffifljni^m iuu (jlillj 1^ j iS ) (O-tt 1^ ill 4jV mil 
. LiUj jjja Jir-i'qf ^jfc La jJjLflJ ■"■Aj aJ oSjJI j! (J-«LJ t>*Jj 
r-ljjSV (j^mjM JjjjiIjJ 1 - ij a in j»jI (jjo (J^ f"Lpl , \ n-'j (jl i—oej 
» - i -a, .> - u. fl„V ti 4Jol 1 11 it j»J-2-J (jjjLJS 5-*J 'ui"^ Oj- 1 '-^ f-_^ i"i a 
(j^aj ^-jjlj^dl (j^a 5_5LUJLi 3 S U"i U '"'N J '*'- ^"llj CjLJLcVI 

.4JIj,VjA1I <_^l^.i^».ll ^*^ SJjJLa 

Jo rul LJL>. 4_^cjJLIj Lgj Jj n t H t ^ulj_iJI ^ 51fll^".n 4_cj nffn t(t>Ljl3^ 4^j i? - ") ^Jj- 1 ^ icode ( * ) 




» »t^l I 



'fcSUJI 



Ziaj'W 4JaLkJl jjLai l~ »'* t<mi I Jl <L!LJI jLuoj! u,,mm. 

(Jj« nil SiHj -v.^11 4Jijj_LiJlj U^JJ A"-"' JjJ9jJI cLcLIlis j^o 4jjl in "a 

ji^m jjj »lj iri AJI i*iL*S"tl jj| ^j d i ^i"i (j^lllj nJliLSj mil 4_^>._jil 
tjLj iJjJLLj .3tilni II ^ j$_>.ji,1 i_jj^»JI ,jx. >liill ^j^ »■ iljut 

■laLLJI jjlj-o/i jJj^r~'i (jj 1" J " (J^-JJI m'^il (j"LL»aL»Ju (j^ l^yj iS 

•jl*;r,.\j ^j& jj\j[^J.\ jj^a 1 1 mi -»» II dllj 

iSjjjl (jj) "'I' '"".' ^ ■"**'•' (_pOJ ll'lj 1 I II j».Sl LS^- 1 U' i^J j ' » SjJ Ir3 (jjO I— #JL 

t(^yt 1 imit'U j i^t-sJI ijja Mj*- '"'Igll (_jjJI 3jLAL>JLl 4j'mll 4jjI£JI > jj^ujlS^ Jjjiljj 
(jl (j£. ,Ji 2 <_2l9^U liil J (Ji*i . 2j'iM S<- 4_2jjJoj (_p»j VI iLaj 2 Lajfcja^*. ^-3l iriTi 

.JjjjjJI (^i^ SJSjjJ.I <LjjxII SxjJJl -3»j.UU LoL»j 2juJl>. 4jjlid tj- --j ULu (jjSLj 
c*jj (^a tl mi til all j ^ j£Ju .SjlcIj (JiiLsM-c llILLa 5Li». I ju» djjjrj m Ja 

JuJJll 4-iSjAJ t t _,*i Jj tl f-LfljJI 4 1^''" jj^a <_JJj^ JJ>3 (jriLs-La I * *'"- i(jLoj_L) Jjj 
a_JL*_a]1 (joJLnJ 4 mJaU-a OJL£ jj I a < ^JuLa ^yic 4jjL^>JLI Cjfju . Jj mil 
jjjUa u^ijAj mJ jJl SUojJI JjJLiSi ^jJIjJlloJI *j>jjiI11 jjfcj i ( _ 3 £jjjiVI ^ ' 4jjL^aIaVI 
SjJolxa •- • ■ -" (jl (_y]J C^jJI Ifl^lj iCjIjljKill 4»'tl i<-»ll <Jlil£jjiJI ( _ 7 Li JjSjJI 4-JL*3 
(j-tj>. ( _ ;r i-a .(j^j_>£jt i_j-ilj_Ui 3-Aj : LjjJL>- ■ --I" ~ * jj mil (j^J-^- (j '.' <* r'v-'-^' clj^* - 

(3^lj t4 J ml j mil <Li_>.liJI fjja 3jujL>JI t_ijlj_uill (JJ < tr-i*i 3_Jjl-3 ^yS (_^t i\\ ( i. 1^ mm 

(jj)S" 1 11 1 <o t^^ 1 n'l L^j^jo (J^l (jjS"< 1 11 '.'*'; '^i' ^J-A (jl {^£- (jj) j n ill frl^ 1 ^11 

. JiaJb cljjJaiJI SjjjJI oljj JLaJ . JjSjJI 4aJL»3 ilLuua JjlHl 4aJl*3^!i$l 4jjL1« 



£$teJf! i4«£ttt 9#A*# t^iUl 

iCjLjLJlII JuJL»<J jf /j [4_L*_tjIaJl Jjl^Il] 4jLjj^jj j , ^ ~ 1 1 ^|j V" i„^|» 
» JJ-C j_j^2 4 ■*■ lii-i a (Jxia_3l (jj ii -»o J^»-l (j-« ijjLjlIIj ij^-tbljVlj loLiilj 
' ^1 >(jll (j^SLj (jl < ^ 1 -yj 4j| ijlj-Lolj Cjj i"i i j 1 Jj^iij-w (^lj La ljub .«3jba J^JoVj 

.Corporate Average Fuel Economy; CAFE (*) 




,-jJjUjlS yJjUtilj ■ Sllj |*| jn III (Oil 

oLjUlII SjIjJ (_y/Ij-j i^jJI tiijj '''''.i 1 o^ jljsj . 1 1 j i -»- 4 1 ^ ill jl io'iV aj^U.1 
i4 jtj it-itl -ijljJ.1 AJi j ■<■» (_yi 4jjJLjj1 (Jlj Lo Ijutj <Lj£>_3j <j^a ij^- 3 "Ij^j^^I 

1 flii^"-v.| < _yjJl 4.S j i]\ <LiLa-». 3_>jLi-a <j2 LuLijiI *^>J <-ilta (jLa ii_fljjj>Uj 
alitV" iii^U Cjj <"i in 3^ci jjiaa^j CjjIS La 1^ j tS _ l£Lj\_^1 4_*_^L>. A '* • -»■ 'j - joJLaJI 

(jLSua JS ^ cj! ojSL»Jl Ci\C\ j a— a .cdJj iyi ^?jljj . JjljJ.1 Sjbl^ ajSL^JI 

diLjjj i*iiTg 4 « '"'j t_£j-iS di\-A^\j^^j—u ?j -\ •'—" 4_jL»-C _^-J-C 4j^S^j9 CjujI <i « 
4_ujjJI (j-ulj-iiJI cV° ^!'3 ja l)^ i"i (_yJ3 di]j iliJL>. t ISj^js] <_^3j .SjjLs. 4-j-3.jJj-i£i 

jlsj .Sj^ii jjial L«jk <Ld_oajJ1 «LiJLl (jjjlJsa i )ijtx;tl ftlj^JI jj^JLa (jl lJLm kjjla 

. <LJLi!l dJljii nil (J^Li. 4 inii'i -^ j't I 4jiij"t,l j«JL«JI JjJ (filrit a i - 1 1 n I 
jLia O-ilS i4_j_uJI 4-il,a. j »J (Jii ml (jJJ (jJ 1 ^-' (j-° <-7iL<jiJj i_^\ 4jjLiU aJJbj 
^Jtj ,(NRDC) '*^ 4_jj_LaIaJ| -SjljJU <j£. ^LsjJI „\y a Jl^a oLc:L<i_>J jJtJS 
i_jLl^V| <_>*i*J I Jl-^Jj • l^Lj^af ^ Ijj^ij (JJ-aSfl 4_j_1j-JI iTj! . „ i ojJU t£J-*-] 
frUlj sl^^ll (jl 4_i£ lLLoiV La-oS 1 1 fl" * ^^ <^J' CjLa.1 T-ill i,i j iii JJkj i <j_t2jo_J, I 
*-Iaf JLSj . J^Jic. 4j>Ij jlia 4 Ac <jl£ La-a 4_aLlaJ ^i^! cLojJilU «JL«JI (j' 1 ^ Lr^ 
rj "^13 -Sj— ij j_ua_>-VI (j^ljJl » i^jJI ,j£. f-LajJLj iJljLfcl n ->JI aJUk lillj 

jjljJLI (j£. f LajJI (jjJjJB—a (jj» :^LjLa i(jj<L_tj ijjLS ii jn (jjs j^Lxi (_g^- i ■> ■ 
. « 5 (i&x-tl I j SjLjill j j^iil <L2jjJa (jlSLuLa jji 4j«j iUII 
Jls-I Ijj^>-! L^j 't^nl't L ^jl\ cjL*KJI ajuk (_y3 ^SLa ijLl£.VI ^ dili f-^isj j^ 

(j-o JjljJ.1 4 a h '( a (^ (jjjjLualLaVI ^jlS iLaLc (j^j^Lj JjLo» : jlj^JI 4j_l±!I jl mil 

(_ 7 a (j^al_>J,l (jstj LiSj . li-i^ijjl i_ijIj_iJ3 3^s_a ^j ; v^" t (j j i~ » ■ '-^j Jj ^" ■ -II (_>>-i 

i«^JI (j^ i-flLieJ LSj njjjtj " t a *^j| (jJaJ 3 j « j (l-ill Jjlj-LI (j£. f LajJI jjjAsk-a 
J_a-3 liJJjJj ii_iujajj| tlj-^JI (j^JL-3 J a zn^-r" ll_a SjLjJiLI cZjI<.Ij-j.| QJ".' "^ J '" 
J^ liia (_Lia j-J-^l (jlS LiLlJ (jb L^jicl jl yc i^ljjJI ^jJI ^iajJLj .aaLLusjLc. 

(j^ (Jj V* . «7Tnl..'*.l^3 (JS Ml I J' » ■■■"! j J ' SI j»A£- J-AJ 1 4 j M J 1 1 3jlj VLj (3l«"'J 1 OJ ^ 

lIjL^IjJlIIj iJljljLiJI f«-lc. 4_jK (jji-uj J-*J "-'j' '" U^J-*- ^i "'"■* i^ll «jufc JLa 

(jLS f '"*^ ■"■'^ -LX9 n J "** 3^ S 'J " O^ O' (3^' (^^ j) cJi? 4 t . a LjttJ 4 j m in 

.National Resources Defense Council; NRDC (* ) 




n ift^l I 



6-.U-JI 



3_>L_3 L-L_-V j_-Jjj !—»-> i3 j< j it-ill JjljJ.1 {j£- f L___dl ^jul-^a w j «■ Jl_>-I '*••.;; ■ -■ 

jjljl! l i^m I g/4 Iaj .3 m-mII 3 ... ,,ij <iU 4__-sL-Jl (j>j-Vl Jj-jSJI >^!>il o^V 1 
I A j j ni ^ <__^IjlJIj 4-flljJLcl (jl_$ jlII 1Cr ^UJVI SjljeJUI jsjoVI £*Lj>jj 4_lIL*JI 

t/OJ IVi**i llj ' ,J '",' J ** " ' 5-jjl ii a 4__ilj__j__a (jLl i^m j iii J i a (J-uLJI (01 i nJJ 
i- 1 mlS-ll (jri « I i il-v. 4j| 4_j_3 i 'I mi X I n <i 4 i J j^G (J-ij LL_Jb_Jt_-a " ■"■-■I * "\\j 
l^jL>J,l slj-$-l (jLa t^ii tn ~»-1l sl^Jt sLiJ -)Lj-!>jl J-o (_---s*-3 ii-_U_t *_aj .4 .y\ A\ 
J-il mil aL>_JVI jjL-T <3_Lc -tjiir ^-La <_-l»-- '.5_gjL>JU 2j->^~il^~, ,„l <L a a mj C-Jlf> 
CjLaaSL_»Jlj i(4 j t j it-i II -SjljJU (j£- fl-3Jl!i (j-J-*--* J!La) j_--_-_»JI oLcLajJ 
1 jj*4 I jj i4_c.LLi.aJ) <$L->o «ljutJL) *w h*ij if 4j < vjj- J aVI -L_ajS->JI 4_l-.L>- 4_a_t_ajj] 
_JjLcJl)I (jji t-jl—^j V JJ_C -1J-9-J ^-IjC 4_Lc 4__»uL_JI Ci\ ml j mil l'h y, A 

4JU__J! J^LctUj jLib^U oL--lj ,„tl oil. jii. <*£ j (jic ^p^-. ^ ^.i ,u;tl 

Lxu U>-' a J-^ ^J^ Liil j-5 Jjj" »H <— J_ji--iV1 1 J-4 *i i n'ljj . 4 a K" 1 1 (__-■} 4 i i nilLi 

. Lljijul^p-C-Jl 4j\jJ~i iii.ll oljJ-Je-JI 4-j3.tji <_--d£j 

jj* Ij-A (jl ' i^jl .tS'nj 4 <(_Lu 4_ival_>- (_y3 (''n j in (Jf-oj _*-*J 'c" ' "Jt U--- 1 '- 3 ^°' 

^J_i_j jjl£> La ljJ-<£» (j-ulj-ZJl jj-o (JjL__Ji (J-l^JI (jLj ijJJjl j mynj .^_ij«"it C-iiJ t_i_uij| 

4_u_l_>JI L^jIj-jjG < , ijinj ^jLa___LaVI jjixJI ^jj 4j^____l)| <it-»iV)V1 (_-JI jLse^j_u<Li 

1_L4 Jl3_ Vj) .« I j'" jl^)-JJI (j^-^- 1 ^^ ' ' ''"V U^ LT^'j nJJjl'l-J ^ Sl-'it I 3jL-_-JI 

* 
j ji<ll pi «'i->.^l (^-v jyrTi.>.U ^ (_f! 4j i_J^j_se-v-- L»ia .1 JL-L- j<i~ mil _L>J^I 

Jjjj-w o^ >* ^^ i>° J^--^"j •Cr'j-^' '■-■L'l.jtl jl 4_J,L-JI SjLseJIII -L-Ja-U t-JL-UI 

SJ-i-kJI iJ-iiLa-uJI L-jlj --1--J nil! _JU 4-fl^ <i"i!l j^ -LjoLc 4-L___j i-.I. 8 :. '« J_i) JjJjljJI 

<«J--*-ja (_-.} i— olj > <-i, 1 1 Cjliai-- (ju'vr (_-itj .4___j_u. O^),, -»■ , „ L_gj_Ll j^JI ud-j (juj 

JfT |gj> cjj^ ,°ii a iLfi oVLw ^yk. 4.1m .Ml L-JjIj-a j^>- ^Ij i4_xi,V,n"l,l JjjJI 

4 ti-v^La (_--£. L^Jlj-al («i l"i«a L->.jl^aj j^-^2 4_j_vj^_aVI 4_u_JI 4-ila--v 4JlSj ^jLj. iaLc 

(_," i nj[ j ii-»jj . tjruj-JI - -— ■ 1 1 (^u__.l_jJ,l 3j_aj C--50 4_aLc 4 ii tst\ TjJJJ (_--JI (--iLSij_<_JI 

jj-j .((SjjJ-re-jo 4 in iii (jJ/i-JI (_tLc ■>,> ii "U (j-a Ju3-ll rW^ *-— '^1 o *-->l» (jl ^-it 

j-a^iu (PJI 4_j_1-j_JI oL^->L^>)?l (>a ^LJI Jx^JI jj)l£ Jz J^jJt LiijJLxil 

. JjjjJI Cjl->-n"--l ^_a_J 4^>jJ,lj^--l^>Jl (_-!£■ 4ji ill 4j^iT^a^UI CjL_uLu_JI 



. a3.j_JII _ v^- 1 ^ ^Jjl^lcl i^lUIr l^JJ '.t__ijil lj! '( w ' t ~~; : 4j'm*i^UI j>«) mea culpa (*) 




q^iu jlS (JojwI j (jiillj i*ijnwi f0± I 



4jl g -w «UL£j u^ t_A>? J'JJ-?^ l_r-lj^ 4jjtjV1 _ jjLa-Ijj J3J (jr Tl 1 «\ j£ (4-4^ 



C^jl£ LaJLicj . CjLVaJI ,JjJ3 (j-a 2 j-^jH t-jjL-y."itl (j-a ljji£. i.'iiilUl L«£ - 4JLoJ ' 
I j j a Laj i4_j_cIjl>VI JolaiJl (jLa-JJj <". t ■»- mi i.^jj^ij j, ■>. J—lJ 4jVjJ 4 oSL>- 
aJl^, 4_IL>- (^ ■-■ItA ^j}\ «4jjiil» 4_aL^JI oLLoiJI J^ljJ. j-J^-i-JI J-yfcl-lH 
4_Jaljj3aj_uJ|j a_iJ^JLa]| CjLc1j_Lll i i; mi) 4_ar."ii,« j-J-g-J SjJai- Limbo JJ-^-i 

CjI£j Mill <J/U j^LflJ oLa^iLi^sl ^1 J^iJJ j^j-i-l ^Mj (^4-^ 'UJ-" ^^ * '"i j 

3, 1 -> -■ ... VL (JJjOj U-j-a ^j in J.T- 1„ L4J ^,11! <'ll* (jrtJj 3_^>JL-aJI 2_^al_jll 

(j^a-i- 4jjua I jj J>-ao UjJLS djVjJI Oj-Lnnf 1 \ ^V (»L*JI ^J .cA.a jW "11 

«ji *ijA~lt 3JLLS 4-jc^aJo cjLaLfljl (j,^ j-j^ajJLj 4jV»JI ^j j 1 n I *■ » < »j tolj-L-u 
4j r-j 9 1 nil LyJJ^I jl>JI (_, tiV" 4 j *i j i «jIjJ j»jl53 (_P-II cjI£>_<SJI (j-a juj_*JI 

i3_1_jjJI ojLa^N. SJLSj «^a 2_al_ji CjLibjl ri a Julj i ^ ^^^ aL»JI u^J - LjjjL-i 
4-IlSjJI «ji S^SJLui d J 1 J k. ~ 4j qLul (jrl^ £-^>> 4jVj JjI (JA- J - Uj 3^- U i9 '- ' **• .' "~ > 1 

4_C.l_J_^aJI SjLc.1 (_).<3J 1^1 TCJ C|L$J Ml II ,313 (j-9 I rtj <1 T- "ill 4_JJJjJ — US (J-&3 - 

ciil£j_iiu mJJjv] '''«!< i^jjI 3JL>JI i J& : Jir-»'q| Sjjir-ii Lii^j^ »jJkj q\ JjloJLi 

^j^I--" ■ ■" £j\j t a i_. jSj-ll (jj-iLSJ! 4Jj^ja a I J V" i . ib j^jjiil JjjJLj i njU'l l 

.ijjLiJI i*llj (ja Lis^ 4LL^JI 3JUJI ^ J_^^l 
^ J-Lsj jl _;!■■■ > , T (j^/l , " ->■! ^J SjljjljJI I j ->.jJji'v"1l Cjjl a_aj 

(Jiaj \ "V * , • * * (j£. Ju^J ^ L*J 4JjL2^ i2jL>-lj <Hjjj (^ (JjjI'mU CjIjIjljjI 
^ La! .4 jiii'ill OJLA djjh^ (_^lll aSL*jJIj S^Lj-SJI Jl^.1^3 Jii ^ Lj^Ilu, 
■J -\ * * Sql U>tl jLjJajJ (0^>X •- ^ "■ t4_L_ij ^'j.a (_J^I ^ja-iia-C <j-4£ i4_ijLLl1 4jU>Jl 
jj o^tl jjlU-.tl jLa^JI jj-a jjJo YY , • • ^^s^liti^uLi n_$j^L»-Vl J^2jJL 
Jo-L^ I j«^' «j I j" ^1 «" - "1 ( jSLa-i 4^Ua (jl^. (Jj i/-i-!rl1 Lj^jj>. S^LcJiJ iLojLjj 
' j ... <t (jjLj /"il*it » /it J_; I "1 (jjj mJJI Ls^a iCii o iii^M 2_cLLu3 CjlJj^La 
tlj_^_3j t i ^ -'"-'i ...VI Sfl'-^i (jja 2^>ol_iJI iJLiLjI « i )VI (j-a Lfej j r J (jjj_>Sjl 
«JL* (Jj-^J .AJt-aJt jj-a jLL*9 <ij-C (j\. i . n a -^ cL^a-a-^ J^L»j 3_flLLJI jj-a IjJl^ 




AtaaiJaJlhll 

diLLojJI *-a J^La-'II aSL>u f^jH Sj-aL>JI Jl-cIj nil t^jl_£ <oLa-^ i^l 
l JjJ*. i J\ dibVaJI ^LtlJI ljufc » ttmi JLSj .ftlj^wVI lju* JiLa jUi-hj 3 j1m-»1I 



SjLlSJI j*l!ai jjp3 i4j| Ju!ij • JuJL>JI j i^^-VI ^jSLalll I JLA 4j».jj La (^ 1 1 JLuLlS 
itfLdlj filj^JI 3-i^>. 1'iiiii ~»<"i (j 1 -* - <jr^ -0*^"^ iffl mi o ^ap - <J-=*-J (oJ <«> CT-"it lj 
dibLiiJI 3jl.il (jA-i La t-jIjJ}3 (jjJl _ mJj^>-^I 4 jJu jll O^K-iM! <j-» ^j-i^ Op* 

cjlSLfigllLa i 3J*3 ,J _ 3j<o mil SjjjII t-fllji".,.! ^i SjU^tl oISLl^VI ^1 
iijJtll (j^i jn-ljj < ii U jL^SLi 5-LSjV! j^i jlxoj 4j a^ki'll j^oljat Jii-a 2Uj, „ ,tl 

j|^_fl^|j ijJLuaVl fjljilj CjL£j Mill (>a j j''? (J ^£, (_yaj_itl ^ l.^ra j ~i <? 

.ajJI 1I0L9JI JlijJbJI £jA JJlj£ jJ4 (^ (j^jju'U 

^^c.j 3JL»3 jjc. 4_J|jjL;tiJI jcjI^LII jjSj La iAjlJz <4_uli]| a_L>.jJ.I ^ Lai 

Jjlr-l-^ll («J J^ (jVI (_^t»- l"iiirt-SJ (_pJI I- .1 i.Ld.1 (_,!»■ 4JLfl 1 JJ K-SJ^JI SjJLJtJS 

J^LsJI 4__LlljJL_i_aJI j aljal JJ >»lg . C-l J <jjj ^>jj Ji^Li j_* ui-J I (j j Ir 

jl ," <- Vt j^a j-dja jua t l n\in SjJuLa ^jL-jJ ( _ =r J 1 (Jj-i^sjJI (J»-l jj-a 4 j ~^-J-lj *i>" 1 1 
4 nj^ (j_a « IV, S 1 1 iJLlI (j-a «4 j mi al ^11 4 lilS'tli) jl 4_lL>JL1 4_lj_i_jJI ' <*jjlJ»H 
(jl 4_3jjiJl (jr<» ill jjiiAJu J-Sj . Sjj-ajJU dilftj will (jjl 4 j , ,.;tl i /'•ij l",tl d_yj_uo 
AjiitlcuJ aJ i4<iK"1Li 4JjL2^a SjuliJI J;ji-»«J ct-^J <4_JLfcS jL-aj^VI CjIjj! j5&\ 
j_ ? £!j < yjVI fjjijJuj^i I j_i-a ii!jVU»JI jnii (_j-*^ ' Jj<-iJljJ .(jl_t>-VI jj-o ^J^ c^ 
4.K «"u.a ( _ 3 _If liUi jJjjbjjs . 4_uj jtl diLml j i nil 4Alj i^-> ^^JS 4a.|^j^> L^al JlV" i ul 

ojSi jf c^>il t>»j ^'^ -^ 4rtl<1 J^Vl a.inll oMSLiil o| J{ i(j^' >^l 

.L^ioJaHJ ial^^SVl ^A 4jSLJI iijJtJI jjU^xa 
^•JJI (((^Lail (jj ' ' ' ""» 1 1 » ^j^ mi ■» [^ (J mi AH La-j^sj J-i^^' (Jlill !■* ' ***'<*$ 
tydS^k (J^iLi. (j^s 4 j^^-^aVl 4_aLuiJl CjIjI nill j^lj^o j j gin" ^j i °i , V j j (jL£ 
(^yJol^J^^-jJ 4j| f-j^JuJLl CjjjI JlL3 i4^|jL4l ,_UJ r*£-J W I<*J . 2l, i mi"i a 3_i]ljJLi4 
. 4 jla «tl 4_l3.UJI jj-a 4_La jjs.jJ.1 i_y^JLi ^\ 4J| (Jj ijj^LjJI (JT lc i v i« i") 4^>.jJij 
■*• i ■ ■■"' 4*.jJlj <La-xIaj^ 3jJa I -<■ a 11 lj->- 4_l1Lc ^-uLt.a pjjjill - ■'->_■ La Ij j i S j 




i*J_ji,l __i) Lj>laJ 3_.j_».jja 3jl_____ jlj ___( CjljjjLaJI JjLlb _£->.jlj-ll _)____■ >U 
jj| <L>.j J (__Jj {4_a__L___> 4__1___~ j_fc CjuL__jI _y3 (j----fc--l A-ij-a (jL-> jJ Lt-*-^ 
f-iJ '"" a Q"*~ J-Sj • ' *^ " ' ''t^™ («J -^t~l -. ■ ■ i3_ia-_U *J_lj_J (j_a |^_j_j_S 
J^O JUI I ju_ <ilita _ Cjlj'ifjjJI (jja SjiJjLC __ljLLa ((JjjLflJI (__JLU JjjJiJu-aJI » 
fjj mi a (j"_1 a_tj <i 1 nj 4_1_i_jJI jl ir-it? (jt-iJU (jl (_,"' *- - _rt-aL_»J.1 l-ij j -*■ (___ 
ISjj—al 1 n\\\ (jl ?i_vjJU (j-a pjj nil! (jl <_JJ_ (j_a Io__i2(lj <«__jJl1I (jj > i 1 r\ I \ •• 

. L_>j__j jl 3_a_L3Jl ^mhII C-ljii,itl _JjLa (__ic _i>*^ jXj J jijla ^ _-lJ ^ i 
j j^ ^ j" <~ 2 fllj .^.11 1 p , ,."." (___]! d j*! j ill Cj^^ Mill _U»J 3_ajJL_JI 3jjL3J,Ij 
j__Tbfl 4_jJ_iJ_j_»jJ, I 4_i__i__M — li^S Mill »_a (Jjal Vi II - i jl - » — ■ A * ^jj ■ -« ■ 4_l_L5I 
,c_|j_i_ : Laj_ Sjul^ill 4_n.gl.-vJl I i_jl__9j_JI J->o ii_JJ_ i_iLu_il _yiJ (j-a J • 3_ij___3 
___ 3 I II «i->_l J____l_ll (j-Hj > J j-w I Juk .__lj_st_JI ___» j "1 1 . "1 ^_-__i>JI i_3ljL_>i 
4__J__j ^___> I (ja-o La 3_l_c till jl frlj_^JI (jjs i(ju_-a __jla (j_a Sj j ---VI 3_LU 
LaJ___ Ij-Aj •tjJjVl 3_jLll ___i j(,ii 11 ^11 (_," -- jf 3______>JI 3JljJ _ya j_jJ_L. 

.alj-Jtli-iVI 3_4j_i JijjjJI <___£ <La_L-JI 2_lLuJI 3x.j_il! 4-lLojlII CjIjJ2?I j-JJ-au 
_>_-_>_1 ^jjL_J j/i'vi _L_a-_l l-ij'o _)*- 1 <_1LUj (sJL_J_3 <l_U_ _-JI 3__L__)?La 
. I__jj__j Jj-Vl l-iX<mi11 __lc s-jjuall iUImiJ La (_>_»!__' I jufcj .Snjtl ^ _gj mm 1 1 
___) ~_ajTr"iiiill 3____aliJI -_uI_l*j_UI S_UI i„ ( 11"i tjrtj -__>__]_. ijlill Jh mi (_tJ-^3 
Jlu__T| _yJlj (jtJ 4_J^-«Jlj i(jJLi_J^' <L_jJ_> ___> Ja^jJll i__5_JI (jug ^»miII j|jj_a 
< ' J'~- («J (j-«J ' ' & - J* _yfl JJ& .' i^-uu-sl di^lS i"ia Julj <7-L_ll ^l-J (j^JJ O^i^-" 
j_gj (j_i I a.lif Oji_ 4j^I_ (_U_j 3j_iL<_i __ulf> (_--JI 3 jUoitl i_3jL_-JLI lLUj (Jjj 

. LjjLaJj (J t" mij jj^l nyS 4JjJloj <-JaJJll L>-j--Ij^£ 
(jl i4_l!jjJI ^_>___>>VI j_^L__JI 4-aI_uJI (jjl mi II (j_uJjJI Jjfcj 1 Jaj jJ_J (Jj-2_ 

:<_)( 4J__aju« (jjfl'vljj (»j>jJI ^--a-vJI 
j j " '" (___c 1 ^jl_____l'i(l j oillj JjjJ-JI j»-I--i SjJlS jl-ul (jSLaj V 

^ juu l ^jL__t__5 , _ , l _j_»l!l (jl jl j "1 r L-3 ijl_- (jl (j-lcj .3 < j.iUII 

.LjjL-alfll 4__i_il_J| JjjJI Mr-^-LoJ! ^-lc. t-ili'ilt 3 nnL-Vl CjIjIU'iU 

^ L-a^^JLa !-J_____II i___) ^ 1 d mi ii't j_>_i 4.x ,lj .Jl 3_Jj_»JI _jLa 

«LS^-_>JI (_pDj_*j ^J_i_3 L_3a_^aJl (JjJ i4J__u-^--_u (_pDj-_J j a ill < ii m 
(j^j (j-»J . 4_Lj_JLi (_>_>!_>. _gjl n »" ml j mi 1 a S i_3j-____Ju I g aL^j^ 




5_- ■ ' 



Sjuji 



(j\jj tSj j ii rill JjjJI (^ j ft ft II 4jt-3l£La jo 4 jlj -»JI 3j_«_i"JI ' ■■• 
J-J2j . jljdJI till** (jj 4j «j iUII 3l_j_>JI (<i£._i " "I ^Jii tlbliusJt 
•->.' **"'." " llv -^ • " '* * L^-" 1 ^**^' ^-^ L>-L>iJI ^j£| 4 jcj-iftll <> jjfc Ci - *- i nM 
TljI^J (J^L>- j^a 4_uoliII JjjJI 1 _Jl£. 4_i Mill j jjl.tll t^oj-3 Jj-OJ J-S3 
J^JIj Lxa-jJaSLiI IjU t*i ml ojlj'fl Juw ^1 SjILlJI Sjbejjl 4 n\n\a 
i(JL»£.VI jL>«j^! L^JSjio jjj i*ij 4jf I'i mil (Jj^l (""J-^J jl _JJ* JLp^jJI 
(JjjJo jc it-in'^ !_g.a' if-i" "l^l jmj1\ j i ii ■>■") j Ojljil ■ '^ j" ■■■! JjliijJ 
,Jj i« I n j i ii a Ijl j*i at» I JLA <j-uJj . 4_jj«_ijIaJ1 Jjlj-ll '**N j" '"I (Ji^J 

L^jj « ii. I &L>.jJI .'ii* ii ~w ^pJI "LlcIii^II ajoVI ^^ic ^^Li-f y^lj 

. 4j j»tj**J*}?! i<*Laj.j }lj 4»jiUII Jjl <~.ml (JJ>!o jC 
^jjS JJlc (_ylc < - iI* l "I I Lg"il al olftil u^lj (jyl^ 4j*ij ill 4^j_>JI « ■ *»" jl (.I'yjj 
(_i;jL_uaJL5VI j , atMj '4Jjj m a <t_*jj^iaj i_3j i<-» "II ^^j Jg mil Jjji-3 tcljjVI jji 
<LLn5 aJicj 'TVL)-" t^'-^ o '""H j*-J-51II LiJaJS Laj i4jjL**iII wJLuall Sj-^J ij^cJlII 
(«LC.J <_ ■ i < l £*i jl LjLua_SJI <>j_(fl j£-aj Jj& ."LaljjJIj 4 J'UjJI 4-A^LfcJI "LaJaJ^I 
jlJi iJjiiJLij . *$ <4jL,£*JI (^3 SjJl*. »1 ■*-<<■ I <_il j*L»-l Igi'Vaj Jj4j *3jj,j.a->JI ""tuJLc. 
iiuSl jjl a£.j (^-^ '(J-"Lill («-laJta 4jjL*^a (^,111 j i -vl , n 4_1lJI w I** iI*>L<L»JI 4£^> 
(_yJ3 ^jJUs. ^ j -i i" iL)lju>.| {J& c_i^^j (jja (jl <iilj .^_i j "LilLl Ci4_*mJI JLJ9 *>j_jJLju3 
.JLsJI u^ (jj/LLll Ajaxa 4_JI *, t'n~i_\ q\ J-ijjJJ jl 4 A a j 2 JtxTJj>JI 
(_i;JiJI jJ^>JI jl j^a (_j-ujLj j) j "t t4 K i"ill JUJ — >o j^a J^j jiaj j^_»- (_^3j 
4_t— o-jlS ^A d_jJI_«_3 ^ i SI ?r i i^i j jl i-oej ^j_jl aJLjiJI jl ^-Aj — «* •*- j **' ** ' 
4JI i ftmj-ll j-aj . I JjI » «i *i -xJll 4 1 1 *J"m jJ _ 4 j » j jtoll Jjlj_al! 4_al,l -Vi inl 
^gjJI Jj>JI ^y-ic L^aLoJ 4li,-> ii a jj mtl i^lj-S jV i4jj g .nil <JJL-<$J (<1 1 1 n *i i »l 
Jul; 4_lJ1 < lill » i -a- ."i" jSj iS(_,jji JSj A^-aJ jl 1 (j 'iK «_i V jl^jjiVLa :4_3.jj_a( 
j^» lj _i iS jl i ojl « mil (_ylc i*"i« n La^oj .4jLiiiJ Jj)lj mal <>jjfc 4_lJ3 fj-JJ Hj-ii 
. ^~ti . o«fl j^a (TJ>a^ (ii>^ ii>«<JI <jli jVI jy3Je*lj jJ^i-VI jj^xkjl 
j^ii .4jIUJI 4 j'mjM CjI i.iIjmiII jljLijs (jrl^- ' ,1(3*1 SJljJlv r"ljj ijJU^Ja , J« All ij 
JoLaJLj Jo t tl 4j^ — so (jr J3 Cjl — ajSL^JI CjIJj h>-S1j ^yll J '" *\3>j ijr^l j^* ■■■J.' 
CjLLijj'i'l (^ ">jL»iJl jru 7-jI^jj jjj'iJIj iS^vljU 4 u j j II CjLuiIj iii II jj 4 iil*i,*r a 




rLa^. «j^ <_yl£. 4jjLuajflVI CilajVl tfj_4 L&JUlLuu Jl9j . f 1^-uiiJ! t-<jtjintl j^JI 
7tJjJI fc^ljj 4_j_>-jj CjLaaSL>JI i 'III I j^SLwj . I 'J \aj 4_stx<3 (J^I jjjo 3j '"'' L?,*- 3 
4ajjLiIl CjLjiLxuJI (jii>- (jjdj-k O^ ^"LtJI 4jrln-itl ^sej jl^flVlj ClKj Mill 4jjLJVI 
j&Ju ^j}\ 4_2j^IaJI ( _ 7 l£. JjL* _^jj13 I J-^J OJ^J 0' tl^LcJJ . 4j jLuajJsVI _^fllj^>JLj 

l (j _iSa£L}| jljJ_>^U 41 ->tuC9 4_LfljSLj Lu3j) I^A>j l4xujl (j'- J *^ JJt^\j&\ f«JL«JI L$J 

• iUlst^ iiKj (jj^f <Jl>(Zi 4 mill iLSLiJLI Cr Jtj 
L$jf (_yfl (_£JuLaitl 'Uaitl lLUJ jj£. jj-uJI cr^- 4j<i U 4j n jll icjjJI ualliejj 
lLU j Jjt^ ^C Lu>jC dujJLLU Cj\j\Jm\ JLjijJ <Jj,)ia U^ <-^lj I ' " 1 1 (^^- ^-JjCiJI (JjLsJ 
Ll^kjJjJ^jJI j? 4j^jC,jJLI ilijijJI CjLi) ~ 1 11 a Jin ii"i (J ^iJI *i In til J^Li. jjjo it-»ii "i 
7r i 1 1 4j| ^Jk ^ ' J '.'jl""' ' /■«■*•■» JaLii j«jklj . JLijIjjI u^ f\\-r "ill <Lu9^j_oil 

JLijJjJI <_3|jL&i J j ii ■*■" 4 j ii jS Ja^s- i-kj in'ill 4j^>. (j-o >,j, j 1^ IjJLS l1iLSj_i5JI 
<_aljL&Vl <>j-&j .4_uLlII 4_jJIjI jiill ,4-uol^JiJI ^yfl ->JL»o La SjLc (_yJJIj i3jJu>il 

^jj^JiJI j| 4 jl->.U 4mj ill <_^jjjJiJI I Ajl ■'./»! ^ . .W< j| ^ J'- A* La LJLc. 

ji 

jl CiljUf jUicI (_yl£. cjl^_<iJI j-j-*3 Jl ■3j , .»ll 5<, AH 3jju»JLl 4jjLusI^VI 

a S I . * 1 1 I fl'al 1 *T SUs^Li 4-DI a" a ^ j Ijj '■« <jJ*J Cr^J iSjJue-ja CjLj-Laj ^"1 -v 
Jji>J| « jukj . liilJU -■ t j i< 1 1 Z± j t.1,1 4, mi aLflJI I fl" Al<" jj£. jJajJI (_>iaij nj-ijl'illj 

JaVl J»L>JI» f Lii.y ^aL>- LjjjJ cjI^^AJI ,jt jjb dilj (j^o^Vlj .f-l^yi Ji*3 

_ 4 j fj .°:.tl j^oljVI (jjo Jjj-o ^lf I j A ■*■< «_st_iiu jj) (jji Lfljj>- iCi^l^ uiall «4_aJS!j 

' j -t " J_i *^L3j - ' ~*'r ' A<* ») i.i 1 n\ 1 1— lm\ j mi II Lfcj^_ii ^Ll V "1 ml _ l^_tuVI j-Aj 

. j;jj.VI ijusLiJl diljl naVlj .(^uljill 
CjIjj) jjLj OjLasLfc 4=jua\^x-i \l .-^~. aVI aJL^ J-*J V i^' a '" ■■■ iJ1i>jj \ JjLtjj 
x3JU La LhjI-1 Ljjl jLu£.Lii : LaLoj 4j_u»Sx. 4ttj*'i ^1 (^jJj (jl I (j !*> <i_) (JjjjJI 
^yic L-3j-*jJI aj IjJ 4jm ill i"il iiU" .,11 I j" «f»» ^j" 1 11 a (jj» K&jS (jV liLilSj-uJI 
diL^ulj 1 nil « JLA J" a ' a i4jl_aSLII 4_ufl LaJ 4 in iiVi a 4 AK"i till j 4 j i ii"t jl 4 jla r 
^yB 4j_jjJI (_ r l^. JLal it-xllj jl^jJ^U LjaS Ij-istja L^jj^ JL>JI ^^-3 1 " 1 m (jl (jSLcJ 
(jLJS 1 4 j 111 j*l_p I (jJjLi«JI ( _ r fl CjLJOLii.il ' " ■ lj ■* -* -iJ^-J (^JJ rf ■■■ -t ' C«J3jJI 
ij->.|^lll : 4 j.iti Aj dLiJ3 f-Jjl <j-Ij ijj-^l cy^ - ^ J ' .' ^ ' dlj-5J<l rt> 1 11 n\ j iiij" 1 .1 



.Aj^a^SLsJl ixllil Cjljl£.yij .^j-l^JI JjJlso 4^»Jajtj 1 1 flj'"i jL>oVI (^>SL«J ,^1 
"3j " (JliLSlS"i->.|» "I 1 ■ -I Lsj <LoLlLLI '"" ■ '-^^ A ^»", 1 1 j 




AtoaJLT&SlbJI 

1 a\ . I j' 3jI_5e_jJI (2_)SL«j ,_^aj^>.|jj (J'v in (_yfl CjLSj — i^JI jjriJ ;w) i nj UJ-^ 

4_l!Lc. , o"a_i_iiej <-Ji_l! l£j , La-iclo , -ill lIjLS >_<5iJI ,*il /rtJ>- , _fl i» i ill 4 i/i^Lfl 



(J-^-i- 



Ji_lIIS3 ,_)_«^c-j3 (j r ill iJiiLS^ mi)' jjl (j - *-*- (jj-fl ' p j .' 1 1 



(jj JJI jLuajJaVI 1 1 =il r £jj» *ufcj Jj-Jt-jo o-"^ I j-*j • I d'o m^j ' i i "J i "i ,jl I $ i*C «ij 

JLpJ,^ Jyjjjj^ <jLa <jmi J^t^-^u (^i^j .4_i_3.Lc. j-I^jI ^ oj ) "< s «j 

3jl at iJI (j^. 3j 2 £i f^ i ^i " _i '(ojjj^ ^ *• ^° -*' * J i ^ ' r ~ l ~ > - _J-*j) 

as!. ~.tl L^jL>->1 i^sj ijijIju ^1 < u \^ .Vt Lol *-*J iTjU^jj-Sjj^ifljj^KJlj 

Sjix. (_}j^ **- '~"j''J..' JD~* '"fji ijlj '7-11 m^jjjIj^jlJI <iSL»JI jjljj 3j^»Jl < _o^_i_ u JL> 

i_<l!ji£j iCj^LaL»JI (_>-a-u>. I j-J n«tl -i!jJ.L> j-jjj Jj? ^ <-.,-»■ -*.') JlS.3 tJ^Jic. 

. K^ajin-^Jt)) lij^loJI (_yfl SjLtjJI 
Liilj Jji-ilL (J^J jjl w«JLtl! t-Lj! (j^o j^-A !£j>-jst d*jl£ J.3-3 ilLUJ AC.J Cr^-J 

cLiLcU^JI i*.Uj t^a jLuaiflVI tUic SjLljoj 3jL*jJI ixla-JV <h ii j3 ->tl 3j_3j| 

(JLS-a (j^J • J.'"" "i g II -Sjl>Mj ** mil £y£. fl^jJI u "i <j]rt'ia (_^La 3lj-"^L> 4 i"<jll 

^rtj 3 jjjjJLI otjj t-r^.1 1 t^JjV j_UaLliji £-jt ! ^A"\ aUJI ^ya ^jij 3jj i^ill JlaU 

•3»j;^'I djUaJ d_4SL>. ^S?l djjLSJll LilJj 

4jL<j-jk diLml j i ill «Lj*.j1I ..I j -wjJI ^jlj>JI aLsJLaVI ij\S cjJsj »L>. 
(JaL^JLl (_;^) jl i^-mI^VI ft L*Ac J^a (j_a ^L iJj^-wJLi 5_^>.^JLI 4_l_j_JI 

3jljJL3> 4m_t 4LC.yj LiJLuk (jSJ .(^^oLiJI » I Vi n 1 1 j ijji^SL^JIj <4_L«jjL^VI 
c.|_3jj| (jj- 1 ' ""< L)\-^ Jl£j . j j $ In 1 1 ( _ 3 _3 CjIjli Ji^ diljjLnJLI liilj fj i >\ "i -»Ji 
i-»l n t^.;t I (jij J^al j^ f4_c.j «i ■»- n 1 1 fp-j, 1 2 II («_<jiVI j_4j) 4_j_»_jJI (j£. 
w 1^ 4 j 'iiU <^jI oil j mil CJJLif (P-II l$J . 1<; ^ JL-uIajJI 4_.L... t i. j, ill 

ijijLcl «i -*JI (j-u di LjjLSJLI " ' j ■ juIj-Ijo a I o" <>>l jjVI i^ll i itij ij— alj -> ■ ! ! 

. I i>ijl ^j^i-Vl 
SjiS ijjiljj (^1 7-1 ~-ri ((JjlAILi 4jjj^>. 4j-yj")l j p-Lj/yi «ju>> Cxjl^ a^ >H(j lilj 
(jJjU^. (_yl£. 3jl-ij 1 1 ill 4j1j ill 4K i*iiU (jS[j «J LaJiJai ii—i^l (jijJ JUi^ - 4_<jiIjj 

. ,^o-kJI jjai jj .^jSJi jI^h^^i c^* i^i>>»f (> jLp-^' 

.Chlorofluorocarbons; CFCs (*) 




QgjuujIS (J-l&Ij (jS'Ij i a ijhiii piT 

tferft AmJI *_U 0^ >M*i 9*JI yUi 

jj^—all CjI jim ml (ji >l , a "irti^U SjIjI (_yj-j_xJI y-l -rill jn ir-i «, _>-J-^l (j! 
jCjj_>-jSJ! i > j < nS? (^Lj OLiLi i'iLi j^^j^-aVI Sjl •»-"1l »Ua_i (ja£i JUS {jjj ni » T1 

(J<j 'N. jl^JjLseJ A ^ .'J r^«.I Jli JL3j •(_, l^ Q-*ij| J l-~ 1 ' ' (_, I II j i^JI i ill I nil J-&J 

t(jj^ mi tTl Q^nJI ol jij t i in ^j».|jl J_La <USLi"iU liilj 4-»JLjLja (jyi^- (jji^-i-ijSLIt 
i_J^_jJI CjbVa_fl IS, \ ii « a 3_ajt i±jjJL_»- ^1 Cjj! 4 j i| jW^I oLml j m 11 jSL! 
i-.l U-^ .. j^jjg 4jju^^SJ| LgjIjIJLol £_ya \j j _i S lam*. J,.a-"i i n~ mJjjJJ <J-La i Vi nijVI 
(Jl «i Mill diLjij (_yi L^j^Lu-4J 4JjULa tm-ritW JjjjJtj (J-4JU (_^ll! 4 <ijj rtll 4J9LkiJI 
i±jju>.| <Lal trill CjUaje_a - 4-oLc. 4 ii in i - > ' II" <|"> <_yiI1j iiiJj^Jj-u (j-i-a ^yS^jiJI 
(j ; ^ ~ <LojLi^» 4 i y^$ '& " ^-i^L-*- («-AJta-l rj-^l I oKj . Jl)j I" I 1 IjIjusJ JJ9lj 
CjLjVj Cia'i -»-l iCjj^-AJI „t i i.n M (^Jlj CjLiI * ill ^,3 f«)^ -»■ "i 1 1 >jn ■*.!! (^yl^- 
(_yi£. 4 a.^r in « II j " jl V') (_yi£- La_)Ll».I j^ «*ij I JH ' ' ■ -»■ < -» ■ ^yS^-JuJl (_J 1 Mill 
jJoil 4K mi a 4^3-ljJ. I «ifl a I j 1 ' ■ ~ - JjloJIj JfLaJ V (_j-Aj 3juJ_>. d)l Jjl» f.\j-uj 
JjmJI (jl 3_a> jKa ..U.-j^l c-^Jtll CjLjVjJ (_,!■! /ijJI f-LfljJI La? 5 <>i a -»JI 
f J ** a lj " cr^- O^ liJ-S I g 1 n li'i iSjujlj>JI ^_jjL«JLI » j 1 ^vJI <l>-Ijj (jl (__, 1 n " 7i_\ 

. Liajl (<utl Jl£. jj» ^H^ Ct^- l3 .' " 'J O' ' ,'TJ iiUJ& 1 4 a ^t.L>> J-JLj^o 3^-^! 
S.I < a Jj '-~ "■ "-lj d^iLS 1 ^ ^A^ il_«JI ^^fl 4_oiLjpl (jijJ Kjj^ irSf* a ' t * / *_j 
MjJj jl i±jIjl^-VI JjJaJ (^yit 3JI jJl CjljLiVI (_>iaJ»J C i--* ^> . j jj iSjijJta. SjjLH 
i_uSUI» jj^: j <l ■>* jjj ^~ J^I Jl3j ■ ?-!■<■ il 1 l^jkLa- OJ^ -^ 3,3 ' " ^ Cr^- ^ J ' .' " 
^LJS lj_Ul jl t(_yijjua£l) 4jub SiflXijuo 4_ul^j 3Jl^j 3A3 . J 4-LmLa- all aUJI 
JL3 EPA 9 Mill 4jLa^- 4_Il£« L^jJlcI (^1 CjljLtjJVI ^ SjLfciJI Cjl^j^pl^ ^y» 
ii^Jj ^ — ■al^ " 1 fijliSj (jjj iJlilj jfJjJl jjo dtljl jla 4 1 n a •*>■ J^tJ lSj_j^a j! O^-bj 
(j/» ?-L»jJLi 3j_u»j_a ^^i.| oLa^Lc (Jliil JL3j -4j_ljJLi jlj_ii»VI j»J^C- £-a ' * I J 6 1 1 
jja 4JL>J 4-^j t at J>-t<3J ' t jLj^>JI 4 a f 1 >_i ^>Jj-« ^>J^ n" 3AJ mAA fJU i">ll» 

ajj jijJil ij mllj j-uLa j^a->- jj3l m mil l^L> (2)-° fj ^ ■l'^'"' (*^ Oi**-'' e|j-j->JI 
j^jL^jJI ^j^_ajjl jl^jc^ . JjL3jLa 4_«_aL>- jjo j-lal "1 m uIj^jjj 3jLi_aj iiJlj^jj 
4w0jLfl-a CjIjjLjO _ AjjJI 4jL»j>J (JjjjJI uJj^ _>J-=<=— «-^J » :4jLiU ^-1 t a 4a j a ^- a 1 1 

.General Accounting Office (*) 
^ ^ji t ■ iij* ^Ji ^jL_iJ>jJ1 Lla jj if-inUj t ltv^-^ i>° ^-^^ cr^ ^ f c^i)-^** u^^j~ l ^ i - a - bipartisan (**) 




£tAAJj6d)lhJI 

.5__>-x«^ <^-j-^ L ^ i lr tiO Jia j^^xll ajL-JI ^IjJI 6^ <*£j lM- 

<Jlil J (jisjVI SjljJ (^>I _^jJulj {_£JaldJ uqjjij ^o JjJL>JI (jjijj^JI jjj! JuL!» uuVI 
(J^jjJLII gJJ ' ■'"* '■ n ii O j (j-u-LJ^JI ^J^l 1 1 <i'^ itii! j (_yjj O-flLusVLj . abjjfco^hi 4 n j *l 
(jl LulSjj (*^-J ^lf j ••• 4*m ill <jL*>- 4_aJLiJ ^jojJI i£>^ (ktjJtj-idulj LoLa"utl 
4_uuj_ulj]| 3jlaLil" J3'L»- ^3-ljoJl E.^-a**- jj-a 4_uj_>. jjljj-i C>i I 1 1 unit -&-»<-> 

Ua (J'jJo ^i!it -»»JI ^)Jail Q-Q) "*> ^c-J fcL>- iVl j I J„i<->] (jjj CjJL>. (_jjJI JJjIj-*}! 
4^9 j I if-> (_g_j_L^i3 J_JJl_^>- h.iXjJ t-I^JLsLj LLa, I in J_3a. . dilj ii n j mi r (j_a c_j^_2j 
<jj^aj d-C j n i"i a i CiJj-iSLJI JL-umSl ^u <Jl)l!il « itV J^LJI |_gj) "i i n a ^If J). 'li" 

tjj ii -r~t 2_AJLl»J. I cj! lU.tllj cjLj i2,"ll c& j 1 ;" ^-N ' oJsliaJI olU -».I, SJuLS 

jjSLoj (jj) <i ->- 7"^J-1^ (_y3 <tVi -kJI t-I" ii a Jj^aJJj j . « 4_!jlLaJL I (j^n,-»JI CjLjj." in a 



.4jI?uuVI aJLoJ 3j^L«JLIj CjLoI^jlJI ^yajAi J, 1 m a 'J 'J* Lgjialjj i L^J jL>oVI 
lj jS ii"i (Jj-oj '"■*•■ - ^ ■ -»' J_ii tjt iilbj . f»5JJl d_jJiIa_La ■* ' j^ djjLa-a jJljj Jl3 

UjJ£. iJL^ ^f (_,!<- < ) ^A^ ^UJI ^J f>>->II Jlui (jSD .j i^i^JI tjru UU3 L»jLi 

j i^-i ->JI liljjjl ot— ^ tCu^ XII ,Vj i,nM (jriLj 4Ja>J jjaj>j_^j e^^Lajj i_j_jj_S jjL^ 
JL^j j_aal i_jjj-£ i—Luajj . 4_j_ljJI (j^, f LajJI 4-£.LaJ* ^ ' ,'t i i t lj_aLS ^^ i n a'n 
l_>i»JUj ijii ii"uU £_>A 3 iil'iV.a lL)LcL»j. (j-a LciV IjlSj LJiiJaj-i) °->.lj» :4_5jjJaJI 
(_,JJ IjiiJ .EPA 4i_LjJI 4jUj>. oJISj jyS urdaLJI ^iaaj (ji>-J ijjji^iijSJI cLtiacI 
^jj Lj^ iS^laJI tiJlj (JX>-J •iji_>J «jljl l)^ (j- 4 LLuo>*J r-J - * 9 ^' ^'j- 1 ^' • J 4i L ^" 

(_y->lj CjL|I« Jll ^^ A^-< OuLlLijVLl ^j -%-1'Tlt »UoJ (iLU jjLj ^l"'"» 4ji_uaJ l'""»'| 

il jir (_yit V ^^J r«J ijl i.< 1 ja DjU-w Jljlj a^LLaJI Cllli>- a ,jj9 CJJ^jSJI A Jm'Cl 
.«4li^jJI OljLc. (2>C (0JJ.LJ1 ilijliJl (jixaaej (3^-y l-«^ JuuVl ^jJLl ^yit Li^ljjkV 
i(_pjj g-jj ■»■ 4 '.,_) . I M ,jl L 3'»~ ml Cj_lL£ 4-cLo--><]I Jj-4^ lj!"^ <4jL4iII {_y£j 
(jLiio Ijl^S .V ^-~ - * J c^ ^SLLaJI Sx.Lu-3 (J^3 (jj« SjUAjji Jo j * 1 n I (_ji>jju (_gjj| 
( tnhill »lo4JI QjJlfl JjJula! SU^t. i _ y ic 4jL^x!| ^^JS ^Ij iCjJjjSJI „UhiV ct^^ 
jji jjj^aj I3JIS ^j^jLsJI <jV,jLita s.U u ;. j ostrakon iulj^jjl ^» ■ ur ^>- J>J=- ^) : ostracize (*) 




MpLojJj . o.l ml JOifcU j ji.11 (j^-cV) till ju JLflJo-VI <«-ui1^a ^ ^j-u^jJI (j^J 
(jjjj i n a jjjs mJI ^j iflLisalj i ( _ > A : iJ2l i* i J j II aLoI ^A^L^J^JI (J^JjjjIjJLI j*^>-j 

i_i_5^ *-aj jJUa njlSHI ^ (Jjjl».1jjj jJs (jj JJI (jjjjLUI j i>i ->J1 jf 4J3LLJI 

Joj-fl tJ^J .(jrijj jI Cm ill J a ml Sjjj>-j_U jLijVI ^-^ O ^ "*" "~*^ J-*-^' Cr'! 
i < _ > 1_i a (_3-*J - 4 j { < i'i (_>Jaj_l Vl >"m;1I (^ (j^ " J ^ ^ ^-^^ 1 T J JL>-' J - *"* - ' '4jjL""i i nl 
j j r gl,t " f VI OUj (>a ^J^' l^J^-^aT 4 ;K C.-^'i Jl_3j .4 imU (_>i_jJ 4 ; K 
liUj Jys 4jj ■> iiiILj 4Jj-S-jl irij jjjJI^j 2 i—ijM^S «;^Laj (j| <cc,j (_yi£- - <_ps>J-^>»il 
d j I j ^ « a jjj i( JL»- mJ| (__yl£- i Jk->-l 4j 4Jbl i>i_> V mJ jJI jjSLI .aj_JI (j" -v. i_aJ3ji,l 
jjll) tjJLaj itiijj l-i.-vj LoTt j >■ Jjj ' . V. 1 1 t^yi^j ^ JuLs . 3jl *»-"im (j£. 4j^£L3 

JLa cjLcLcuw (_yl£-j AA p-j^oJLl (jifi. mjJj' lA^--- 3 • yi '■. ' '"'J ^ ' njtQll jj^a 

Ij-ujJ i4_Loj_U Cj^id.'ii all Oj5>,"i i a (Jj l-n-t Cjjf L^j^ 4 1 j jtl (j-C pLajJI JjiJ- 1 -' i r, 
. « Ju_L>- t_JLS <;Li> (^yl^. 5jL£.l iimiUj jJj i JusL>Jl i—JLill j m'vT iV\n'°\ 
f. LlUI (3^- " ' "" l£>-*"' 4^Lc3- (j-*J 'J ,'S" i ii oil -Jjl>U Sahia *l^_^>. Lai 

■i j i ■ », ,*C 1 <_,Jlij SjLasaJI jjl <jjjjuLl3 il1jIjL«_xjVI ^^a <?jI-t-"1I 4j ihA L^jjL^J 

• tjJj ui-JI (ly-iJI CjLu-l*_<_u3 (J^li- Ljjj-u jVjJ jLjLa I^JjjoV Cj^ilJ CjJj-jSLII 
La-a ^J^l-J 1*1 ir->ii -i&jl JiS C«jj-iSLll J _i i nS I mjJ"- 1 <--*"' *.' '1 o' "--^ -> (j^ J-'-'^'J 
jlS 4^.Llt^aJI 44j-«.« \ Cj^jw t--~^ '~»l ."-> j AJ».",tl "a >4^_ii>JI <_ 7 -3j i j^jj-o _jji 
Mjj^i.1 J^lj^: lLILxA (jl tj^>- Mr^J .jjjJLSJI 4 j1tr>"j L«v» IjljLsejl ^-^1 CdK 

ajub ^a J •'■- ^'1 (jrni I g-^jJ} i % mh ij (jl 3"*" **' ' "" f'J) '«">5-liJ 4_ai«_j— a j—±-C- 

CjJj-AJI .1 j i iiM (jjL-V 5jL-tx)l ^ *-»^- (jl J^-Ht (j- 4 "-J-** (j iijl**) iCll '^>J^ -V"^ 

.^jjuL! (3^*" * "" 



(jl 4jLj_iL». t«-C,j (_,!« '^ •.(JLaSULj ^h i H Ti 2 4jjLiI,l <. i j'a iJLaJI d » j ■ I- 'j 

jjT jjSL*j (_r^' (jjL«il (j^n ) '-ill ig'4 " " '^J , ^ ' ' .'J' 'y~ (j-° '"' '^^ ">* -J-* 3_jLa~JI 

.(Jo < tl (jjs Jj)Jll ( < 1 V-> "" j«j (j-aj iiijjJll! 4__dj-_a ((dUi-L-m UoLaj)) «_j uaj 

L^j) ^y» a£.jJI Mri^- (_, nj «i ^J I Cj-3jJI ^^ 4_M3l^a CjIJUl* ^.Ajj (^JJ j r i I* L»S 
J Jluuu ^i^Vl cj^IjJI CjM^-i-a J-* py-J>JLl I J-& J!La mJJlxj V JJ3j .j>aiJI 4_JLc. 
(^ySLjj^aVl aL^ill ,jLa i4jJL«^>.j ^jj - ^;j '4JI ■ !■* . I J->- S^jJLiJ! (Jj-lII m^ jf 




(j-tj r « t,Lj L-3*L>>j Jj-S^*. i.) «> CjJ^—jSUI i, I j < ii ^1 (jjJIj ■"'! "'1 « ;*'! (_yi ojl y "i I! 

OJl£ jjj .(jVI djlSj «JL«JI jj-a Sj-u£ *!>^H U^ ^-J J Cr^l l (jT-4^"j (JjLcuSVI 

. d"ilt^ i_jji^S .JU^-il j ii«~(i ii CUju Ljj-3 i4-p> (_Jl^j V ^" 

^1 Cxj_iki ti[>^-5 "^S- 5 tl)^ <<^>ljL-«-ijVI (jria SjLt^JI <3i>k ^d>^ ojLs 

jjjiSLjtj oLoJ_ > Jlj j»-Li <it I j L«-i ii I Jjt_%j (jit "n I <i j '^ kill j jjja JLjuI jj£ La 
.(4 n ill ■ '' • ^"» I 4_*J (j^ '"jl » ■ "*»l it-» . .'-».>j 4_t5_ii_>J 1 4 j.^, t H LgjI^—uLj 
CjL>.}LloJ Oi.t a"i rl JLJa 4_jjjjj"5?I (JjjJI (jLfl tL-.aU, li^i 11I 3.5LJ9 Ci.-*«jj 

(jl «_-uaJI c_-<— »1^ i <-> (Jj I S ~n) (J<1 «ll (j£. I _i j »_J <_j-il) ifill ^Jj — ■ <LLal_ui 

j\j-iSo\ (jyi^- <— >J \j 1 r» 1 1 jjj^a-so i-.j'* t ((Ji-jJI (j,^. i_ol^xiaJI jl ^^ycLnTi >VI 
^-jjaj f-^Jy (±jj l"i 1 1 ( _ ;r 3 1 1 j 1 11 "1 1, 1 (jl j_A Li-A 4_=«- jJL I I, I illj • I ^ *i j « < 4 j *j ji 

.4^11 4JL*af lg/"i 1- ■ j in" ^pJI jlj^aVl 

4jjI iIi'i ml 4 1 11 1 nj^a 4jr^3 ' 4 j «i ntlj (_$■>! ««->~i a i'^\ (jjl till 4 <itVia iJIjJJ 
tfjuft (j! (jiil oJLilj" o. 4jj? lLILLa (jt i4_iitJI jcJLiJI JjJJ 4-i^aL>. 4_i*»£». 4j_£ 
Ljjj^j Lo£ _ Ljjl ii-Vi^l i_gjjua Lgl (jlj ijJjuiJLj LajLcj ^JJJ &lj i^-'vJl i_jjIj_u»JI 
^^it S-jjj-iis SJjjJI o-juto Cn^a <^ "\^ aLtJI (j-a-S _ 2j.ijj... tl 3 i^->*,tl i_d]ju 
(^ (jisLiJeJl ^J i_JLli i£-ilj iCjJj—iSUI (j_a L&Ij_"i -»■ a ^\f «Llj JjJ9>!l f l_jj! 
CjLLuto » -y <"i La-S i^jjjLSJI 4 1 1 V-> "1 j L»-o J^' AO * j— IJ (J-<-^J Oj^ i>1l (_J jjjcjo 

4_jj >j ^s L»f . lj>-^= aJflVl 2jyJu»JI Lx^]j-&Lll ^ jl o** mVI ^^ 4_aLLaJI 
(j^ni->- ( _ T J1 uiijl juii 1 ^ A\^ j»L«JI (_jja L^jl Cxjuoj^ (jr^b '*r!-*ii>^' U>i>^' 

A 'Zj ' a <^J>J— Sj . (j-ox-jJ I L ^ r ic J-JjJ 4 1.1.11 jj 4_^Uail i"il U— /> CjIjL 



J»_ul 



("ii "r in i(jj^ mi «ll ^j^^-SJl lIjI j m iLoj JuLdJ . cLLjl jl^I^jjj (JjLllI (j^» Qui ilill 
tiiljij t\ 1 -yjjJu (jj r nil (jjl ^j^oLjuajJI (j,l£- (_gj "i,rs.l,l (jj)jjjl 4_ijjjjVI JjjJI 
(jic 4-jJj_Js (jisj-ij «t5' - (_)-al— i-«^-ll (j-« (^LiJl 4.n 1 a (j_a (j-l^-l i>^-» 1 11 (Jt,.Taj 

.(^L^sjJ! (j-a ^^ILjJLI 
J_2^i3 La LJLc. I (j'm] (^jk -lj ,U.L.tt i_^lj- i^JI «^ 4 j .,< j^JI 4 Km.Uj 
(j^L^? (^ 4JLHI I 4-cLi^aiI 4^-jlJll 4laLUI ol*LltVI J*^J L>LLcLfl 
JJ*J i«4 in'^m ^yl^. ( _ t JLL»^JI ^UXI 3jJL£» (j,l£- 4jaJsL>JLI J!La 4ilslj (0^,lj_fl 

. Organization for Economic Cooperation and Development; OECD (*) 




Lo jjkj t^'ij ill JL>JU (^ ojIj^j (4jj L» LJLi cjLS^AJI 4_laLsj isr lc JLiLo 
jjfcj t^jj)'" tl cr^- 2L«jLjJH i^iLs.^LuaVI (jjs j^>-T c_ij_iiaJ «l>-L>J! ^1 Lb J-usu 

I ' j a i Lja "j j ' "* *0 . 4—l.l-i 1 L ">jl .'—II 4_j_>aaS_>JI 4_l3ULI oLJLcVI ^j -^ I "." 
^^jj i— £JL£J Ls-&^_S-3 '-f-\j in~^ <L±Jj_tii (jis^AJ 4-»-iij )S . « -o Sjjjus j T( « J ^>Lu3 J I 

J, • * 

r I ~ ■ ■■ ■ (j-jjj (_;,!!! _ i-LAjSLaJ! 5_jJUI LiiULtVLfl <l£1!j *-aj .jI_xj_»iV1 < U ■ > x 

S Jj. n ? U 4j^ miTlII j j i^> j-^-jI tljjLS Lo_ij _ ^j o "ill 4_ua_<_>.^JI cLij— ^Sjl j^JI 

.ajii'll («JLl!I ^ Jjl 4 ""^ 

cLiiacVl JjjJI '-■'••" I jj 4j| 4_j_«J~l!Ij (_$jLuaiflVI <jjL«"J1 5 obia JUaijuj 

<LJU,1 oULcVI r.ltej .oLjl oj<11 i^ic-i o_H>^' cr^- ^-ri>-^ lP^J-^ 1 a j *^ 

1 fl "' * j ' (jA, i ii TiJ {yi (Jj*^ <?jub (jSL*jjjjiJ9 <4JLi_Al 4 "n.l if->tl j-J-C 4_pa_jSL>JI 
XjLlJI (JjO 4jU,I i^ \ {_yi JiSl :£,tji»j 4<iKjj il-irt'q (J^JLLc. J^L>- 3j_jjS Sjjjuaj 

^g^^- j , ,, oblj-ffl u? p^-lAl ^ . Y • Y • f Ldl ^ JbJll ^U^M 

: ( _ y L La Ljjl 1*1 r I (_yfl JiioLiJ <(jVlj .La Sjjj i<-»j i_ij|j mil (^j-Slj ^l «L*jJjjG» 
(j^o 5 m jIL jj.iMI JLjJI ^ 4_i-aLUI JjjJI ^yS CjLajSjJl t _u..i.«Ti La LJLc. 

(jLa 4JL»-~l>JI (^ (jSLIj itlj-Loll ajjiL 42UoJIj alj oil iLp.J$*«-» iacjJI j»jl2" 

i 4_j_x^SL>J I 4_x!Lll [*«l*il f VI oJUk (jj i <~i " «i_> d JJ "* { j^a\JX\ (jlS. iii Sj) ii i^i 

»l j -^Vl ^ (jj mi j « J L^)'- ,L " jhj ii j S -ill «.\j a flll SjLcLjJ, Jiaf Vlj-a? d»^jL 
oUj-ujj (^ S_j_ajSL>J| "L-jJUl CjLJLcVI aJUk Jj_a .(_3Ljj^?I ^j 3j_i_5_i!l 
L4JJ jl 1 .Sjj) ii ■ 11 ^1 4jl^L». (jja j^La (jLaj^J ,_^J L*£ ijj JLoj JSl ^^ic i3jJtLa 
' J^J^ '" i T T '"'"' L*i njj 1 nil 3c LiS aj i"i~i ^3 * :d_iLcl— uii-a 3jl m -w i_ 1 1 i n~ 
diLJLc'i/l djuk 4_«_iJ9 jjLj (Jj-2j 4_lxJjJI i-iJj-ij <j I (*^-J er^J . d "i j 1 1 Li SjI inll 
(^LiJI («^jJl Ji ' n J jjjLa jjLa 1 Ljiin jVjJ jLila V • * ilij "UyijSL>JI S—JU.I 
jj_iiaJI mJJUi jj^. aLflj^Jt i>JUk j-^JUJ • LjJLu. jVjJ (^jj-Jj^Jj lj ^. JUJJ L»J L^J 

JjLL^iV SjjjjSL** oLLcl j»jlS" j^jjjjVI jL»^V| Jjjls ,JU- ^1 (^ic .ijUJI 

,"■ . -- .~.. 4_iLc.VI e J-4> J!La (jSLI t LjJljj jV^jJ jLxLa ^,1^ JU^j V 1 3 j'q J j mil 
(Jl n i"j f^& J-ijuaJI ^LsLLa (jjo JLjJmJI (J i>-ij ,jl (^1 i_JJI La^a 1 Jul^JI JLu^aJl L;r ic 

.jL^VI 4^U ^1 UilhVl 




£xaalJ*fe5(hJI 

:j-u-flLLui I ^ir *Jal Ji_i (_^lll Jj-j-uJI cjL>.^Lj-oI (jjs j-jI>II p ■■• *M j i '^"jj 

(3i>- j» '<> t^jJ! Jjj'j-JfcJI 4j|jlj j3jj_»._»JM Jjlj_<j,VI ^yi «CjL£L£L».VI» (j^xjlSj 
(_yCjJaJI J-iLiiJI Jjfl i 'i "n CjLajSL>JI CjjoLJS I jl 4JI p-jJLSj ^j*j . 3juJL>- J^J ■ "t 
jlj_»U 4_jicLfl ji^Vl (jr-ij inVitl ^jj^. f.lj^.^1 IJLA J!La «■» '.j --'a -JjiJ S -»H 
olio (Pll .^j^Lj^a^l <—J>iJI Ja aiiLJI tUI jl^-u-l (jjj JUaSj jmijj iSjjLJI 
jj^sjj^LSBJ 4_2j^c^Jtl ■*_J'jJI_lJJi '**<! ■ ■■' J ■ ■■" 4-l*Jj ^j'.U.tl ^_)La3 <lL&13 3>JLi] 

tj>«-ajy Lujj^jJK f- \y-sf-] Juwi ^a jjj^jljil jjLS * > *\ *\ » |»L»JI (_,"<->-j .*LjJLI 

jjlj-fl (jJI_J»- mJjJ t _, i ^" < v'> «Ly» (JjLL« kljIjVjJ 3j nir ^ylft Ju)j V Ij-ufcj I «li a 
JiLo 1 1 a m i n i fl—j^aJI jjja ^Jj-i-t «lj-»-l cr^ 9 (lr?« .i <U I 6^ UJ*- cr^ 9 '(I>t»ill (j-a 
.oLjJLI jjjo 4 mi Ai jlji — SJLI ,JjL2ua jVjj 1 • • (jj-jJaju lj_JL£ -^j-j I ~^' it (_>ujJ 
oVjLjjJI jjLa <*UI 3lj_u,t ^jjlaJ ( _ 3 i£. 4_JLl1I oLw^Li-oVI ojl^L, l„«Jil«j 

icliLa^ln-clS / bjIihM ^gJS JCJI ^Ic 3jU»- 3jj i^t (J-cjlj ^jjjl Jjljjj,^! J a"n"i 

(>£. (jM^VI ,Ja _ L_j^- jj^l _ t_^>5 V tlijULl 3 j i I....U ciL^ m.11 jjt L*-£ 
tj j mi l i_£>-2-J jjj it-i~ (_^j_5lj <V-» mil <jL£ Lcjj-3 k-lUjJj •oj^ Mill LaLI^J 

t or . M jjl CjL_oj£L=kJJ (JjSLsjj . Cjl — o^LlII (j_c -r-\ in '"|VI 3jjj us ^_yfl Ji <i " t 

(,^3 4-j-fll rtM i l l (_yl£. ^l^_cfi»VI <Jj>ia o^ (4 '^J^Jj) ^-^J-^ 4-2j>iaJ Jjlj-"< iM 
(_£JLa (j£. 4_a-j-»- ir-ill -iliLaj Utlj {j\^\<ft i«itl JJjjjJ JjJtXJJ .d—^jjJI ^jjI_5jJ1 

I_oJ JLJ jjl A^jlSLalj 7T I Ir^J Ml'"l l4_li_|_jJI J_ul_«i,l (_yl£. lJllL^J_lUI 2U«I -» n 

_ 4 j i j i l l cIji rt i«nl Li t"i ftl J Laa r] ■ '<*■ A l L*_uaa a^J MjJLstj jjj, ^ d" I j < ^ I * 

jL*J3 V _ ^^Jl 4_ol julII <— tljj i»tl tjlc 4j_l11,I 4j JuLlII oL2u^aU 4^jLMIj 

SjL-stlLlI Jicl^S *-a 4 rr'^ljILa j^lL (jj^J (jl ^Jl L^J <L>.L>. ^Ls iCjIjjI^JI ' ■"— 

.<LJjjJI tj^JljjJI ji 3_^>J1 
~^ 6 '""J '4 j^ j j T I cj\ S m1<ilt lUU-v. ^j "■ ^ 1 4_ujjjVI JjjJI '*■■* '^ JlSj 
(C^L ^^Lij-^aVl g-aLJj — ill i_3j_c (jrta. ^j iLiJUt ^ Eco-Angel ^1-J>j 

(>o *■ ' 3 — al — ijJI jIjJLI oIjI t j'iI jjl— jj i . IU"j iKjj af ^j .Energy Star 

.4_«Lu< 4-jSI uj^ SjLo To * {_yi jJjS^ LgjUil t i'iI ^£. i ^ ■"■■< ' ij] Cj\^j—uii\ 

CjLcI i -« ■ CjI m i 'i I i(J_j_S jjja 4 ifi aLc. CxJL^ ^^iJI Cjljl j ill «JLA -0,' -r" nil tj 

.Toxic Release Inventory (*) 




(j>iV mi (^V (j^-<u liu^tj tir^J^liVI 4< i ,"u (jic L4J j-^l>^ «3 j Ij ill 4_)|jLtJI» 

. 4 m ill <La>i 1 (1 1 

jJl^I jjJi Proper Program cy x_oJLl (_, i„ jijaj^l £_aL)j_JI (jl_£ L*jjj 

^jjo (J-dJLlI (£a-i-u (j-ol-aJll tj^-ljj lull mJJlI (j-S>J f«-l^ '? J T irill SjIjJ 55-al^— ±JI 
jLiejl (Jj_)Ja (j£. 3jaA-_aJlt lijaJUJI ly^il^A "I j <i n ( _p»^AI t _ r a£j V ( _ :T ""JI Jjlajtl 

I f I '< 1 II 3jL-cl ni«|i ■ Ij <* I 1-" ■ -I f- j'^tj '(j^ n II ~il, I Jptj 4_ajl i^> CjUI_^ -vj 

I4J1 lial i_ 1 1 11 **■ n— »lS_^.-»°Ji 1 1 ' " '• • ** j i_ij|jJtl ( _ ;r j_uL«ik. f'J^j Ml« (*JV""' 4(jJ_jJul 
< j J o iZj^Ll « .a <Jjii Vi (_^i)l i^iL^j Mill (_ y jjkjjl QaUl <j-ja UjJ '(_,*< J .'II QaJLiLI 

jl3j .Sj^iLJLl oL^L^-MJ jj^Vl o>UI crl] 'V^ 11 ^ , o-» c>^ J fi'. aVI 

I j ■> '( a I o i j_t ijj-la (CJbJJLCj i(j^.l"i "all J 10 "^ 2 I ilr j*\ i"i II r ■ ' '•'"_' Ij-jaLJS 

3jJ_JUaJJ . i»ULl (j^lc A^jl « 1 l lll (j^Lcj ,JjJ J g Mil 41 III <*lg_0 ^"V g~l*l,l ij_4Jli 

J J I """i <-— it jiii'i (_yJi jl <i 1 "i 1 n^U ^S "1 it,' ^h « a *_3jul . i S *a ,4 iufcJL^a 

a^uo^_»j (j^a Lflai- iLijI'ill 4 u ml, I >« j"' j^jl ■ ■' (JjJJSjj IjjoDa La5> -i-itM « ."iVI 

jrijljiitl ^ Proper g-alJj_J! aV,^. Jjj ,VC\ LjJLw jL>-j •(_».■« "'^ j 1 y.-^.Mt 

ajuJoj ^yS JxLui] (jl (jia-caJI tljL^w^ijusV 4 j'a, ^jSLa-i j^>-l Jl-*-^ tilLlAj 

J!i_a djl n t^ia jjl .Biodiversity ^La-a-Vl f>uJI Ji-a Slj-Lj-JI «« I - . . 1 1 » 

pi Uiill fjS <tLaL*JI CjLSjjiJI (]_yC (j\.l"i <i a £j i^iTi l _^jl\ - «Lljhj^[£ 4g, j.a-n=-a » 
jl>- (j^La-stJ J^Lao _ 4 j a i~ 1 1 djVlSiaj tliLaJaJLaa i4JaUaJI^ 4tljLiLiJlj i^LLI 
jLxjjfl (jjo 11— )a— ui_u (_)jij_c. Ja_5j I a S 1 l_L& 5j£LiIlj - « ' - ■■ ' ' oJl^J 3 J " 
j^Liil ^j^ajLoJ ^Ij-"! JJJ .' (J J T «"»JI» (j-* 4 *i j 1 II (_j-lc 4liJaL*_aJL3 ^jjjl 
jjjjjej (_p-a idjuLiJi 4-il jir-> jo-Ul ^j 4 i i n'tLi 4j^^%_a <-.IU» < _ J ^jJ 1 « js^ * .". 1 1 
jjSLajj .aLJLl iJliI « a ^eli, i « a cbLaJ-J i^Ljjval pjJjJI tjl^ -1^1 -*i-».1lj o_aj_^SLJI 
3_aU>- (J-^J '<— >LjI jJI oJ">lI 3jljjl_->- lTjIjI^jJ j ^ ^ — " ^J I ju* cJ-sJj o^ 

.Ka^ijo^l >^Vl 3jl j>u 

d J J '- ^ 4 j'i.uJI tvjI^IJI l^jjqIJS LejLL*^ !ja£.jj| (_>A»j 4jjLSJ,I " ' * j j b»"j 

I I ii "i r I <L^jkl_jji 4_4_3_lJ (_,!£■ l£]jjjo_u jLlj>.Lj * ^ \A\ al_«JI i J& '"•'" ■-■! (^jjJI 
ijjj »jji^*jil 5JUJL*. 4 try a f\li ^\ "L>.L>. (^ (a-^JI jjoVI <jljLi (^ (jaJjJjuill 




JinTll 



ftJIhJI 



(ji-JjJjjii.1 (jriti (J i ■*-> ii j q i(JL>- (_gi (jr^-J • jVi- 3 ( - J 'jW^ a ****' ' " O^ 5 _A^' ^ <T' ^^"' 
(j-o ^-^JJ ."Ua»JU ^»JL4 ^Luj 3-yjJl! («-2j aJ i4j_uJL) SJLuajJLl JLa-C.^! <JL»-j <*>» 
*i i n nil (_^a jl In o^f I » a jy.*i i ii ,a <"ul a_>J i 1 i\,\ IJUk (jji Uj^>- Cjj«-3J i Va nillj 
4_ljjJ,I Ifl a, l-*-"i i n*i (_j-jJi <— ij-uJI oLta jj-uu 5-^S - ^JJi*J-> ^Xi (!>" (jr" " "'*' 
. t ji'-a.j*il ""jj ■ "■ ■ 4_*^1j(3-II Ifl j'*->tjij LgjLLc. BjIjI ^If cA« a" ■v.U MAui*i]j. 
(JjLfljs «_3jJl (jl-3 « La_>_l£,j ISLjjI *i i iia^ (^yjs a_fljl <*7i tl <_jjL*jJI '"'j jk»T I a*\9 
(JjSj jl JL*j oLjJLI _j j j t->** (j^o (_^ai-j! (jjij JU3 4_j|juJI JlLo 4_«_jj_LaJ! ' "^tX" 

.(JajLILi iJ"j«J""1! Cjjuojju JJ9 
«L_l1I CjI tii>*iiiia ^jSL! t~>jl i"i inVI SjUJui jlSLiiVI tlilj « j i y (jl jj-tsJ JL3 
jLuaiflU 4Jjl_"La "Sj» j i i s> (jjJaLLaj iJIjLc*. jljuLa |_£_»jji (JlLcJ V Sjj-aiU tuLLiJIj 
(jlc. .CjIjVjjJI tZj t_jLjiaJ (_^Laj La SjLc (jJj"**?! Saj'T'' .<tlafTL <jJLLjiJ| 4^LLaJI 
Lajuc Jlijuej (_£JJI La .Ou^Jj^JiJLi i, mii^j ^ji-VI jjl (j* 1 ^ 3 " cr^ '*l? '*" ij^ (*^-J 

i <li*i a_< "s^jjjSjSUI jl^jJia-VI SjIiLw ^ JL>JI (^ L*£ ,3« ^ * jUi ^.W ^^ 

(j^j (jjj _ LoiejjLJ _ <"ilUi u^j1\ ijij^-ijjl cTjLSj-ui CjLjj_lSJ l^_iil_jj> I JuJ-^3 (Jj-qj 
O^HJ ^J 'OjLH j J^' (j' uA»- 'J-A-*J-»JLl (jJS *L<JL-S-j LkjJl^lj (^j_aJI i^>^! 
(jl» :>Ljl*a 4 < iriinV a > i-IjIjLiju (_JJijtlJI lillj ' "■ ■ ^j iBP S_ijLlajjjJ! Jj^jjJI <Sjjui 
'. JSS »_a*L>JLlj CjIS^jIuJ! (j-u 4^^M_>JI (jii <Lj^jfc^>- <ll mil j-jfi A^i'rt^ ^■Llil j^-tJ 
. «f»1-a lb tdJjSj SjLiiJb (jit"*i dji"->*^ L^Jl -^Ai (_$JlIIj (Ji*- UVi 
(j." ~>-j . (J a *i ic^ La_^ ^_LS| 1 4 IS mi.1 I 6JJk (_^>J '(jj '"" Ly 6 ^-°2r' '■ 'l>^«" >-$->j_9 

LyLl "i j ill, I iIjLjjI 5JLI (jL Sj^clj <J-jLa>Lc LllLuk (jLfl <tlLlJL^ j—aVI (jL^^J 

JaJLuaJI (j^j J i r-> ii" i _ JT *lJl Sft-^Jl jun->il ^^is JLcLjij (jl JS V I ^^c 1 (j **C <ij 3>^' 
<L*3Lc VI tj^J^ TLiil ^J in 4|S i*iio (J^J *- i ^'3-' -a \*J ' "** .' ^""j' ■** " (j^.cJ *2( (_^Ix_II 

• j«JIjl)I (_^ (_^J^fl3.Vl JlJ^jJI <L<iJL»£. (J^S (jj3 istjjjlj JJUJ (j7*J| 

jj>ji wis > i^-td ^^ eu» j^u 

CjLmlj I iilLj (Jj< mi <n (j <1 V |~| jjjO 4J_ljjjJ.I S^SjJll IJUJ I i )\ lt> .(((^yJJJ (_^J^C)> 

i-in'^ijl jJi-3 ijjJLLji-II ^LJll j jni uu Ldj*i Mill Llal, «"ii»Li ^al <tl» . 4j!Lo jJ>.~\ ^S 

jjjl>J| ^j^Jilll IjLWbj ... 3 m i*ijJI diljLc. CjIjLjuJLi 5jI -»"ll ajl^aJa (j£. l^j^Jij 




(^J < ^.Ijj'i V 4xl4> J-Aj ij_yiL«JI 7-LJU j-Jxi (jA «J-JJ» j^-« ^3>*-«J < t c "'^ l5-*^' 
iijI^Lj kiiimj a^>-l "nil aUij jLjejJ jJLj 4ijl_3j| j fc» ill 3 j -w j (OCJlj ijtjjJI 
,_^oJL^. *-A . .. ^-1 it I j J *" ' ^ijtlCi ^ « J ISi ^1 d*il .°:. j « .i^-^-tl -«^ ., .* "tlj 

i.i-wlJ Jl (Jr Jo I j_J9 j)j_ij i_klij^a ^yC Sj.il i^> 4_j_j_C Cjl q.TL<U tiitj (ji) f«J 
I a^'rr hjjjJUK Joj (_^j-3 £>-« 4 n j ii-sll ^A (J-"jl <_iUaiJI I ') (j '"I i^^JulXS] 
jt-ii^jj J-A_9 '>-i^J (j'-'-P Cr-'! <4_i£Ljj-/0 2(I 5 J -r'1,1 CjljVjU Lo-u-uj Jlj^J V (jL£ 
SjLatlll Jl« _ (JjajJI ^jlc 4jiill CjLjjLaU L$jjJl>.| (jlSI 4jjJL>iJI olj-uJuJI 

Lc^t « rt.^j UT .i^JI ^^j.r.^ jl^UJI jXatJI (^Xc _ ^liiU^VI <> 

(j^s (j.ul'^ ij-aVI 4 ii j ii -v. <_yflj . J-JJ j-Sj-« 4_jJI jLto (^jJI Jj-ixJI (^Jua ^c 
3-} JSJ: *"' Lr^ ^->~ 1 -c-i-«- u >J-^ 4-Cj^ a -*J>I oJL& (jj Jj-Sj (jl 4_iJLjJLI (J^j-S 

. ISLj^I ^ <jrf^-" jIh*^' 3>I3LUj 2LSJugU 

j\—LM I JJJ J ^ (Jj-S^Jjj^J « j ^jjjj 4_Sjl_tuJ| 3j ~l All (_j-3j < ^ ^V ^L til (_y^J 

4_ii>jL»il (OCJJJ .rLUI j j i" q£. Kjj-ji! ^ 3 j i< i°!itl SjJoLJLl (jj^mi "U 
jJLua-a JU: i-t-tlj ixU* ^j (GCC) ( + ) cjrLL^I e^LiU eJdU^iJI 
< ( K intlj (_gjj ii ->^l JijJiSjJI t^Mak 4_i^U>. 4 n irnj i4JL_S_iiJI CjLcLLuaJl 
(jjjj i ii a (jLfl i4_ijSLLI Joj_i_LiaJlj ijoLxll Cj^l— q_-»JI J^l—i. (Jj»J . 4-IJLjJ -»JI 

c-LiJaVj (Jj ijjj_l£ SjukL«_a <_ al t i>>j Jj->ii ij » ■ ■■_■ aJ (jlLtJI ^^i-LiJLl ' ^H — "II 

(jL^ JJ9j .4-C.JLi. JjJ=-a UJ^ U^ JJ^*J ^ U-*'- 5 T^-i-ll >i-*J 5>£fl (jL j j J t ^-H 
CjLcI io-ill (Jj-^ (jja tl J-C J^VI CjLaL><jV1 (tja SjLs. ^jj ■ ^ ■ 1 . >. al ~ /» tiJJj 
J^>- SjuJl>J| 5_i <t 1 ■» 1 1 4_1jVLj 1^'^-wl^a jjc ^"^.j .jjLjLJIj Lijjjl (jr^ ^j X 1 1 
4jjIj < _ jj JLL«J1 ^^.LUI 1-aJlT'rll 4£.L*j»- CjSIo Jl5_3 ij-Lil j,jt"i ^ (jl m'tVI jjj 

^^i-LLil (_kJL*jJI (_JJL>iJ (jJS i^ju j£j-A 4 i in\j ijjjjij^A^ (j^ljl CjIJU LaJJCj 

(jj^bj ijjiij^u di-aua . j j < Ti 5jj ' i^ 1 1 CjI jj ijj^-iS j_cjJj» '^-*-J ^U.1 (ji^- (j-*L*Jl 
4 j i j j II di^S> iliU j_a (J^al <"ll ^^ *j j *- tlil j 4_ajLijj 4 j ajSLa. 4_jis I jj&jj-±i 

SjijIjJI 4_l£.LjLux1I cj1^j_uJLi JL^ljVIj '((jjjj^' 4_lxL> <_t2j L^j-s L«j) 4_JjjJI 

CjjIS J^j .4 Au-V a 4_oc_ljIjJLjI (jrl^- i— 3j t"i I ! ^_* L«J <bujia L^JI '"■ -^ >^» 

.Global Climate Coalition; GCC (*) 



■BE! 



m n ft ^ H } 



&2lhJI 



«L^-jJlj J« iii I 4-L^ajL«-a I |)t m %■ (j£j (<J jJJ-jSj'I CjL$j mi II ji (jjj *■ i Cl ~ « 

^JLt cjISj-iLJI (j» (Jjia jjlc (3^'j -*-^3 -Jj 3 * o-^- i^*jL^ LjJi <- ■ y *&j . oJjLaia 
United JIjj 4j9>Ls_c cuLSj-i (jVI tiJLukj ^j-u 31k a oJ 1 $. Ml ■>! -i .u'.VI 
jjucj i(AEP) JUjLj^SLII a_aLLiI S-iSjj^aVl 4_£j_iJlj .JSJjj Technologies 
Jiljj id^jl > • • jj£V Fortune 41*^ S^uLa (ja.X 4^.jjJJ cjI£jJJI ^ ji.1 

J-oJt-a (jJL: j^aVI JL3.V (jJSj r-UIl >J-«J <_)>>■ Sj^aljitl <U jVI jl ^1^ 4jsJj-l<3 
cliljLc. Cjm oS ^j ^> j ■ -» -»■ ■ ,Jjj_9JLiU CjLal*c 3j j iS Cji^-iIj iIj^n.1 JL3a . Jlj>J! 
lLUj (jnii^J 4_t£,^iaj Lsl Juki i " < i ft juiis <«3 (j^aj • I j • ■! ■->■» (j^o 4~t » u U 4j_i3jdl 
(jaSj JL3 QUI t 1 1 j I J^" ji /j* ^ ' *~ «"■ diL^-uiil ,j^* * jjl I i^ ,.-il"il . ,'i*^| 

.i-uL^jJI olj ,VJIj «JjL}Lc)M ^^ 4JjUo JIj-o! jl_flj| J}Li. (j-aj 
jj-o J-^J J-^>- ° (1> ^ *■* ' Sj) "' '" ^ ' ^ * J \h" 1^-eJ JJt I J t4 I rt"l ml, I ^JjLS-Hllj 

j_jj j^>-i <Lj_4^LcVI oljLjJtl c*JL£ . tJu_)_<i iUj mj£ 3 ^ al t ,^. * >_il i M "i^l 

1 * a iaj_jJI Lai . L^o-3 Ijj <<~>$ ;»Lj9)2M Lr~^ *jj3 diju>.j djLS >_>ijl (jl (-J-*J 
2j_3 <^JJ jjILjJI (j^-LUI (-J-H-jt^JI Jj>J-o (jJJ 4 j r.L.a_-»JI SjjJI iZoI 
jjjil 4 j a T ll I I 4 -r -wLU) cljlSj_iiU 4jj i i.ii II Cjl.t j i II (jl iju»- (j^S tS.V.i i" m a 
iJlilSj i ii 1 1 (ji tj^-*- ct^J *-)^'J- i J -^ a ® * * (J-" ^-^' /* .'"' '^rh 1 j^-J-° ^ *0 ,; """ 
:aLc ^JlILo (jVI L^JJJlI te_i-u9? i> n'^ i(j_iLjJI L7 ^ a^LaLco Ci*iL$ 3 t-i . .<j) ~ 1.1 
Cr& UJJ d^J tj-* <«-* < US > jlj— iVl (jL^ tj^j^LII (jfl)) (j_a_Lj,j>L^ Jj-flJ 

«_ijiIjJI LJjl Mi'iL (JjLtoJI (jLijJI 4_ajJ Llt_3j j-5^ edJJJ ia^LcVI JjL-uj 

( _ y J3 4_uLi aj\Ji ulil^ ir-i ■>"« in alt 4^^-a^i j-J-Si (_t-*J <C*ja-ijJ '"',' ^*_g Jl^j 
aLlII (Jj^ 4 m'IjJI iJliljLc. (j-a Lgjljl « j'tl (^ j-i-y^ jjJa-ii- (_3j ^ •*• "'.< »(<JL»JI 
Lj^al JlJ-'i i nl ^La -w l ("Mm »-a i ^ ^ ^ * aVj«JI tZjLj^"r,i.n a (jilj J^=e-> j-^ < T * ) • 
L3 JS 4^liaJI £ya 1^" -wL>. j i*f ^_t^^l! 5jJ T-la jjLuia al„l ■Vimlj i4^llaiJ 
^^j ijui /4 j< , U I 4JJJJ34JI 4^j_<iJI 3jl.il (j-nl.^e-o La! .(*JL«JI sLseJl J-J-*->- 
43^ Mill (Jj-jSjI CjLc^ A 1,1 ijiiT, (jl j^^ 1 V ti '^ i4-^^La,« II (Jj_H-i!l ^Q '* 
(_yjlj CjIjL«_uV 4_U7.>t,l,l 2 jl, ^'. ...11 S.nK'tl L4jLiicl (^ Jui-lj (jl ' % ■ ■»■ j 
frljj j U *i 1 1 "rj-Jjy (_Uii 4£^_ii (j^a j^jij^a (jljuj j»La jJij .j^aJ^SJI J j mfl 




iMj-Is 3 . j I ■ U 1 1 . ^ | „"", l _yjl\ ((j^jj^UI jl t i ,il» (j-fl JU, >» U 4^j_toJI a I JLJ-",(.il 
tj^t "i.QJ 'j^J-3 Y"_j t^lj^JJ 3 i .i o •%■ (jf JL^JJU <j-« 4j! *sl«_l (j-=e-l» tJL-S-S 
^ lj_o_ua (j j'vj in (j^j^SLII j » in (jl (_>Io^ "i i ij <j->a ,J£ ^j£J i LilsLi. 1^ t , » 

Lbtl«j cdJIi (jl i_^jj LuSLI i IjLjj) o-uj-J I j-^j • Lt-i^. j-i^l (j j'v. i ■ » J i ii" mU 

. «4_u-u£Lu i^j^a 
jLI j-LUI j j t* (J 5^- (J\jSLj_>js 2( I (j-uisjLaU jLjS (Jjo J-4J 'l5J^ tiJjIjJJ Lai 
I (3*'j ^ ,jja i~.lS*'<t» jja Sj J i^tl <2jLS^_i5JI (jjQ Ij-i'i'C (jl (JjJL-3 i(j_ajjjj£ 4_ijiIjj 
mJJL»iJ JlS I gia Ji,.U,'a iJjiiJLij . «4_t>-l_La <Ur» i"iU ^1 ^-LiU (j-a j i -"i ~fc J 4 Vv mi " a 
(J\jjljJ)) Liii-lj j_jjUa p-j^-ifo^a I ga f JU (iJJij i Y • • X j»L*J! ( _ r 3 (_>iaJ *jW ^ '^ 
j_pl M-Liitlj (jLoj-oJ jj>- j_a3l n i »ll (jjo ,_p cLxjio «<>jL*-IiJ'j ij, j ir\7i\\ JijJUsJt 
I JLA CJJ..1 -v. (_y3 (JjL<a_flJI jjs (JJS^M (jr^ 1 iS <> (jl mJjJ J> ii " « JJ .(jjlSLa (jj-^ 
jj_^JaJ 4 j j « mi 4.J-.I iii-a Jjla. i < n'*^ '^-JJ _>-^> — * C^l *?""'.' o' L r^*-£ (JJ **• "'" 
j j r j ,i_ ilU S", ...VI 5juJ m,!! S^loLUI oJLA (_y^ 4-jkJI i^tl 4jJoljJ,t CjLS^—ijJI 

(_,!£. ^ ^j in j_« Vl (j£u r«JJ3 itiLI !s (4£.j (jjj>-j .(jLp-Vt (j^a j. j'i*) ^ S_ajj_jJI 

ta-Uj (jja i_<]LLa (j-"^Jj ./a^al ii i'i'i a jajkj^Laj A^_ajc (jjJJlj ijJjIjVI (j-> n i ki i U 

.i^jiJI (j iijlj (jja Ji^'°l] (jilj 



yjs Lj j^>. Vj^«j i±jjL»-! jlS^ < \j-±& cjj mm's jjJi oj'^H AA?-^ 4 j mm V 
i^jL^-J/ (jl j iii ^ ^t-M t.-ur ^ jji iBP Jjj " ill 4_uLL>jj_JI 5-^j_jJI 

J>L». ^j-a roJljtlt (^ i V-i ii i 1 1 tJl)L£j_ii mJj-i^ (jja Sjo-lj ^1 iMjj_i£JI Jj^loJI 

^ Arco j Amoco (jryjSlj^o^M (>GSj-ii! 21a jua Sjj^aj «-j j> «.JI L^ilj-i 

jJLto mJ JJI J^-^-II 1 A $ '°i *iiJJj «^aj . (Jjj_j1jJ I (jj_2JI CjI ji j « in"i ^_i>^lji 
id LfljjjuaiJ «mJj->JI *l^>Jil_a ' ^j"*?~lt ajLi^l (j^-ijii-r~ll (J^Li- (jja 43^ j mi 
4 ora.i'r-1 CjIjI <i Vi i nl i_iibj I ii'^ 1 1 ir-MJ 4_JLiil jjja <Ls>; in a ^j- 1 -! D^^ -^ 

4_JLLjj_JI Jj^JuJI 4.£ j? .,, i :,l yLHI Solarex p , ., * °> i3.a.i-*-"ll 4JLLJI ^ 

Lc^_5 7CLIL3I I 1 ^ '.aJL»JI (^ 5 J 111 rl Mitt CjljLj_oiJ x_JLa*3 j. i -^I JLjlj 
. j^eijJt Lj^Li- 1 1 "^J-tj i^" (Jj-«-!»J-J <^^ .mi 1 1 jtjLcJ J^ O-" ' LJ^-JJ ' J d ^ 
4jJL_ii2JlJt (jj^ijJI Cil Vi'a- (_y^-t 4 ^ 1 11 a i"i r'l^-tl J-tis_jj 1 ir-i_il f»L^ JlJ^ 




uocdJ'feSlkll 

j_iil ' "^ v* " uyLc- (J-4-c L-o-£ i(«JL«JI cLstJI » ^ «i -v ^^s <d^j mi t 5_< iLlJI 
4-MiAj.n SjIjJ ^ii^Vl >-«VU <L<iIj j^j • 4 -=*- : ^y i^- 1 -^ oi>V cr^ ^IjjUI 

^^^Llil (_JdL*Ji!l 4^Laj>- (jc (Jutnij 4_jlaAJ 4^_iJ jj-ujjj (Jjl (jjl^J (jl£ 

^LUI j^j-ii jl cr^ 3_ULc Sjj-^j Jilj u^ « ^ "W ^UJI ^ GCC ^LJI 
» j^-y. (jrl^ (3^'a? (*^ oii '_9-*>^ ^Ijlar i_3!jlo>2 <l a r J (jlcl LaS iLiio-aa. jK 
^j ^j ^ ~ " ■ 4Jl£j_ ui *)Jt J_2_3 iLillj ^1 4_aLii3^!L)j .4 n j 4jdl 1 <jl^ n-iLflj 
^ ^ • j»L*JI ^jfi ,,k e*jsj 4jUI ^ ^ • 4; nil. iLisjJI CiljLc. (j-a L^jIjLl-uI 
4jI J-) (^5 . 4_uaJl_J3 CjI jl W~t (_gl (jjs J :H*V -^-"^ J-*J i V * ^ • j»L*JI JjJ-*J 

(Jj liljMl) 4_j5T^_». 1j «1 nilj iSjuiiJ 4_l3 (j\£LSLoiLo (jUJ-JjJI (j-« J jt'^ O" 'J- *' 

4^jLaL a^flt BP Jl <SjJJ S_Ji.|jJI olil-_uVI jl l>k*V jLii i«^u»i.Vl 
. 4_j> "n (_$JJI (jj^jill aI.i V "1 1 nL) (jg^l g" 1.1U j»Lj_a „\'tc. <s« m ^pJ! i'l I* j 
cjU-l^is^M JoLjj>.I Jj-^J. c um -us Sk aILa&I jl o^y^ rp-^l J-<& i_dJj£j 

<__ « 1 m "1 111 0->t_ S t?il' 'Oi) - ^' U"^ ** A .' OJ-iJ-^ **—OJ ^ C^J-^i ^-JjLiJtl 

Lai 0jy_p£.l . > S'a . U A ', 1 1 JLvj j_a 4J3L9J Lai . 1 tr» n *< 1 1 clil^-uJ <L»ol£ Sjl m->. 
jie^j*± 1 JUoajIj (_yJ i(jj)uiSl (J-uajj '- ,L ? , - 1 t «Z>J . I « i m" a jI'itt a jl LvjL-u IjiJ^a 

BP^^^-a .oili j-«j «J JU.1 ^jU : MjLs fr lj i^ VJI BP CjIjL»JU_ui1 j><. 

j^ Jjl in -v. I) jj^ ^jjJl^. J_fl <L)jjJLj» jLj_S (jjj e-l JljlJI I jufc f^_CJ «*-Jj ^j Sj 

Sj .X-LVI JjjjJ-ill «^jj| (jjj iliLoJi .4 j l>l Sll Llllj (j^SJ Ir-V*^ ((Vjf Ojj -»-1j 

jjk Jjla L«£ 1?^" ->.Li ^la '-^ a :^l« II (jls < LlI r^i L»S icJJj * . " j * "' ciu (j^ 

^oC L-^J^S (*^-J Cr^- - 4_LjaLiim 4JJ^|| (jjo T/oJijiS LujJU ^ SI" ^yi j_4j) 4 mii 1 

»_iJojj (jl /«j_»J,l (j-o (jLi)) :(Jj_3j «J_a_La »(_yJ,L«JI jlj " -»-VI (jJa -J-*j 4_»lsLa 

jf I (ji< <p V AjjJLjj 5j_i*La 4JI g r j-« 4J3SLLI CjL$) Mill (j^? i til! jd J_a- 
e\ oUII j *i^1 (jx cZil 'i a I <j < " T-* <_P-" 3jLjljJ<JLl ilj^fl LflJjLSjJ (Jli ^J& ^JujljlI 

iaJL*JI ^^S-T (jL.n'il J£ j^ JL>JI ^yA L*^ 1 1 ',, t A .^oJL«JI ^ Lalj"-wl 

.«fO»gj^LjLc. (jJjj ^<jm<i'il (_yJj 4 M i i it Li t-fljlie-aj JLal (C^JjJ 
: 4 1 1 <1 4_i^sL>JI clil I j i>i" tl j - j ■ ^ -~ ' LjJsljI LilS (jL^ 4_jl (J^a_Sjj 

j j_C. I il \V> I jj 4j_j_aJo SjJL (_y^ i_i jl *-jJqj tu_i jj i4J23\ i^i aj ijjjej)) 

■ T (JjsLc liJLu&J . ((ajLSJI (_Lu>JI CjL*L»<jIj I ij^l^" m< x^a (jLfl-Sljjja 




jjl V iSjJoLm (Jr A <-Ia^ V i" (jl I fl j I f » i\rt nitl tHjLS^j u< jjLj 4 ~ r Lija J-Aj 

d ' » ■»_■ Ua (jLis iljUfe »(_gj-j>Ji 4 .j a j a J-^J • «_)'^_<i V Li (J «i < II t j£. ' * a j "■" 

2Llj>J| :4_i j j< .i'll o-^ V UBP jIjl^I (jA Jaj V jl^ OjLh ^J^-" 

. . , U» A ! u Julj 
4j_i3jLlt CjIjLc CjIjLjjJI (jJiiieJ 0jujju *' j A " jLii-l ' - ; ' a i4_t>-j_« Sjjj i i-mj 
4_£j_ii i-,n^U) i4 n jll Jj^l pLajJI 3 okia 3j-cl i n a )j .J}j_ijJI ^^jib ^1 sj_3tl!L> 
ij iViiU S^jilSJl Lgcj^ (2ru CjIjVjljJ^I ^^ 3jjwl"mlt oj^Tiia <LjLxlj La^u BP 

» V • • V j»L*JI (jr^J •7 r "T 'J <1>" ^-^-^ LV *!>?-*-" U^ 1 *.' C7"*~*" L^ ""^J •(•J'-*^' tl^ 3 - 
(Jj-5 i"jljL»_ijVI ( _y^LAiuJ 1 ^'at t Al /-,"i *-»- j_"J :<tLkJua Tt-jLIJ 4-£j rail i~.il*- I 
j-a i_<Uj tLS^ nil! '-■* *~- JuSa . lUJJJ ^^LojJI (JjJL>Jl <OJL~ej L*/a <J1) Ij 1 1 n jr j in 
ihii '« 1'iii ii -»u LgJSij i4 a,| hit J .V. at j ^ >"j 1 1 j *»-jJj K" 1 1 J t4_jJI « ii tl (J^Li. 
4 'Jja.jJI CjIjLc. 3 .Kmi a (Ji». jLj LjLtll 3jl jVI <jja 4j*j^_t*3 ^-jaljl -5>^-J l-u nn 

.4^uSJI (JiiLjJjl i^jl>-I Jjaj 

i_3J_$JI I jut CjJ-ju? ASj Mitl (jl 4 iijii-t.^ i— )l ^ f Ml Sjljj jA^Vl j^aVlj 
r-LUI c-aJL>Ji 4_La jJk-lm _ jjj ^ *> i_sl Juki x-* JL>JI ^J* Lfc£ _ (_£ JJI j .^^*J\ 
jJbj . Ujj_2j 4aK" jjj.1 JpL>«j _ (_j|^jell 4 j i in a gjjj in i ' <K« 4JI <_ y Lc ^JlLtJI 
_^-3jJI (j2f '.4_l3Llo 4j.>I io'i^I ^ AK~ jjjj 4ijjajj l'"i' JLdJn :4J^aj LlUj j ■ ■■ Aj 
£>£. jlj J^ 3jLjljJii.l djicLillj 4^UaJI Cj^^i-Jua (_>iii>. JM>. (jjj Jj^— ~ ^jJI 
i4_i*»L>. 4 ii in ) 4Ja»-iLil-J S^jJUj. 4Uii'i ajukj . L^aLaJj «j ^^jJI jJLjJll ^j <i--v- 
(jjs Lk^Jij ^^otl i_3jl V alt 4-jL">-"i niVI (_^ I Jljj L4J2 i4_ijL*_j| 3L>.Lija ( _ T ^-3 
. (("Lai >" 1 nfl^_icj 4J^Lik £j^~ • ■• ^->Ld_a J-"-* iliejl 4 AlC*. ^Lj jJjJlSIjlj 
4 o ii tl (_yi tj^a J-^uji I iL-3 t^j ihjJLi Ji!5 («J1 »JJ <L^>-^il (_>«jjLtl >n , ,. "j 
4_lxjlII (J j 1 -- 1 1 Ij n *r i"i I^Jj 'MJ* I V s ' >A*J 7'LJ-ll ^jt~t jjl ^-Lc 4 t 1 r> I j 3_jLJoJ 
Ttijj i^jul f-ljji-VI jj^ 3 4 j « I j .':./- 4 i^ ,^> 1 d^ I ;,.-ll ' .j~" -■■" ...a tt jj 1 ,||| £ _ r lC 
^j ^li'^ '.Cj>LS1AII <_..« „!.-»! (jj» Jlju ^1 4 l^ill <ill'i.l 4 iiK~i J^L>JI Jit 
ii ijt-itl ' ^ ■ ^>" (_ 7 IjI) 4_jjLlJI 4jM-j-JI (Jj_uta_Aj| ( _ 7 2 7i_uaji m La-Sj i^^yji (J£ 
jji. iij iji'itlj Oj-SjJI Lj^L-»- :4_SLLaJI CjI jfii" &\-> £ya -u—uaIIj ij_j^_oJIj 
4_c^_u, ^yja JjLifc J-JJLJ 4 _; ajSLjJI iJ^I ml j i.ill'a i(4jjji]| 4_aL!aJlj .iV-i n«1l 




uraJJ'fcftUJI 

4_>Jl » a < fijtLS3 £jj :4_aj^JaJI J-^J «Lj-Sj_ji 3j i > ojljJ Jj$Ul ^j^-»1jj 

ajL&j .(jfT» ill oLii^j (jLS Lav» jj !*> t JJ9l Lgj) kjuoI^JI (jja» rLiil j-i*j A I ^ "■ " 

l_£j_iS |_j JL>-I (j-ujjj £>c Ol oK.1l tf Jufc j ■ ' ■ ->" La, I Ir j "J ».' ' "^ SJjLa 4.K mi n 

9oLojSL>JI » o"i i n"i mi (J^a -tjtiill isLjfcHI ?jr i ill 





t£^UH* ^^L*** & 



L^jLS^ SjjL^JI S-j-u^JI olj) ,^Vl cj, 

CjI^ m i C- Jl^Ijj JuLa tjl-w. ^_a! i±jjjje_i 

' " '" » H <i* > I (j-^ Ijlj£Lj |_£_$_cj ^yiuj fT-" " 
(^3 *^J-* (J" ^ • 1 i j *>>■£ J; S ", ■■■ " '*••— ;t 

Ijfju (»j «4_uIjlJI CjLtLajVI £* Jj^IjJJI 

<* — ajjjo-j 4Jjuol j) "i a 5jj — uaj Jj) , iMI £j— 3 
joj tj i^i ■> - VI aL^JVI ^g rn a (jr^ 9 * ** j l J-ta- 
4_5Jj_jJLI ell I j ■ > j 'llj " i ii VI £-"SJ ^y 3 '^^^ 

Jjj L» ^1 a^LkJI (.JLlj JLSJiiVI aiii< : 

(j-*J - 3j j_ S clil n IV _a ^J-JJ I <j i^ tj J <i «H 

(jj5L t - u i (Jj-oJLuiil ,jl_i ljL-i_o JlSj .(_yii.|aJI 
jj I L$_i Lii (j^9 4-jj-a-m 1 j-w jJ j i*v" < . j mi ^jo 

ig- ?- in ^ Vt (JK-JJ t3 « j j tn H ^_3 tjl ■" '■'■! ^^^LiJUUiJI ^ 



.AjLLLJ iAjJiui ajsLL> rLlJ)? ^^u 







9% . rt^l I 



i^lkll 



percussionists Qj^ULJI tilUjI ,jSLj fd if^xo^il <>» Vi>*J' S-^W^' (*^!i 

olj m-V aj iilLLJI ^LjJl oLSj-i oUJ^j >,JL»JI ^ oljlj , .Jl r-LijJ oL^^^i 
Hydrogen (JT icLalII jjrj^-jjJutgJI >»j£-« (j^ ^^ '^-^ SJLjJL*. ^ysj .<ijL*jVI 
iBP 2l^X_»jJ! 4_uUojj_lJI cUiiill 2&j-£u (j-« -J^J-^ p>3 (oolajj (>« ( Interactive 

.fuel cells jjii^JI Lj>L»- '.'j""" i>» Jj-aluJ.1 <jl (^k. <j$jl*1»JH 

JlSLiful i_dl_LAj . JjJajTLs Jjj^i C^-olj L^o 4J9LLJI tlUrl (^ j^.\jl.i"j 4_»_ie_cb 
«^a 0"^-JJ- ' ^ jj 11 jy-o»JL_i ^Jn »* 1 (jia 4 ii -»-l < n-l 1 4_j_xlL_ij| (jSLl ' I fl* " 4_fcji"i a 
(JcLijJI I jufc <j£. 4-j-J»L<JI CjISI t j'iVI (j! (ji_3- ^ -fl 'j j^H rLlJy (jia-.m^fl 
jjLuu (j^a (^>-Jj-i-_J— tfJl (J*i IV "1 ml Ijjj .Sjl^>_>Jl3 fU.1 jjjj Ij) 1 nl I.', m jl 
(jl jJj) 3j JJ9 uliljl 1 1 m\ K~t m 1 n *i i^jjj-LjJL^ cj-'Jj.^JJ J j ft -^J-^J lP-* '** ^j '"J 
SLuaSLJI i"< \)-^>- jJ tt"i 1~ 1 11 (~i'iL$ (jP-II (JJ» (JSl (jj^'i 1 n <UL>JI oJ-flv j^^-S I ^ "m n ^ 
I jj (j5L!j . fSj.t jlS'll (_, 1 -»-ljJl JJL>-^ > *^'' Oli^sejo J_>-l ^^ jjJi^JjJI ,jj» 1 (j . 11 i-Ll 
i3jJi_5tjJLI 4J9LLaJI jji 1 .-» fl JU»-I (jjo ^aj jyl^- jj ■' .! ^ J-* AJLa-~Li.aU J^fl^ll (jL$ 
(?-jj ^f (>« 4jL>J.I tljl3a>lll jt aLlSJlII oljLc. ^ Lj| ^Lu (jj jJLuall tdJi (jLfl 

.^jlSLo J$ [j£ ^j^jJI jl i/*»'il »M^-I (_, i^I jjk I Jl&j 

(^rlxtiS £_>ja (jj \"i"t ''j j l^-> ■"■ 4 j i"i_i _jJkj ' Jj^jJl Lj^iL->- (jjo 4_t^5L->- 4_a-uaj IjlcIj 

L^jjj >AaJb _ (catho«ie) jjiKJI :<_JLJIj (anode) j^jVl :<_*j>-^il _ <j^xij£ 

? s T t-> * ^ »jl A ■%■ 4 j ij'^l J 3jU3 J-».JJ JjJ VI 1 I ir J .( il l^> (_gj— 4_lJjJ *- 1 '^' r- 

(>(->. (^J '^i?-*^ t^ 1 -*^ ' Oj>-^^" (3^°^ (^rU>.jj (jjll j ii-»»1 JjSjJl 4_iLi. ^y^ 
) 1 — "i ^»l mi ill ^a 3jj^>- jJLl \? ^* •■"*" » 1 1 .. 1 1 jj£. C^JJ 'J 3 •— ! '-'^JO^ i—il iiiil 

Lx)JlJ£.J .3jLj_uj tiJj_st^ *j'^l jl ' J-ij J .'" ^ jl dT - ( JJ « '"" 3 jl 'cD - ^ *J'^^' C J 



.New Age Environmentalists (*) 

.Proton-exchange membrane; PEM (**) 

3Ja_ij j-«^ **j.>^ foijj " W > J< ) ' ^J n 3 'J * Li- 6 d<[l "^' " l)^ 6 o^ -0 (Jlj iS *(_£ >^>- '■ j-o j ^ .polymer (***) 




(j< — ■ ■■ PJt fua jljiJLJjj l!jLJjj-lS>,! > ^I km Jl .jt . 'm t Jpl^Jl (^1 CjLaJJ^-jJI i_Lo3 

jjfc jj-JbjJI 03^? c^H 1 *— & '-J — tfJj -Sjlj — *Jlj ^-LLt ^" m 1 «lj— $-11 ^ jj-_»-jH 

■ 4*rJjtLl SjLii LllUULJ-ll (jj] 

S^TLij M^-I.itl (JljivVI iZjL£j_5t>a ^jjJoj J j ft 3 »LaLc ) • ^jjj j-!£I mj-11 J-*-^ 
^ojj Jj>Io Cr-'! J-'-oj-^" (jj-lj'- je i Wjjj' Lr^ (j>- c -J-- ' ' "^ * , ^ J *Ld*JI J-la i4Laia 
jl3 (J-uLiLuJI tUixIl (j? a^j (jylcj ./jrtj^ jLp r^«jy U^JJ^^li (jr yy ui^ l 

tjLa i fuel-cell effect « jjJSjJI Lj}L>. Jji_ao J>^- CjLse_i_<JlII ^^S? Ij-IAj^I 
tjVI («JL«JI »j^JCy i^j-II iSchoenbein «(j\jjjaji (jl /n hj/i (j;j-uija_i-aJl «JL*J! 
La- i^-ilj 1^ j ■ H a" j AiJ (jja Jjl (jLS i Ozone OJUJ^' j ""> «* 4-al m"*^ j-^ 1 
jjt iGrove i-3«j-c. aLJj ^gJ-iL-^liyi ^SLUIj ^yx^LUI i4JLjllo <jl£ jJaj .tiilJJ 

La (_3 ((jLiJt 4jjLlaj» («-<-uLj I d'J"*- <— 3j-C ( _ T 1«-C ?"i« ^1 S^Srtll oJ_A (J^>- (j^a 
.A^JI S-Ci.lV" i nil JaJSaJI Lj5<Li» (j-o Sj^-Lffl SjljLusI 4 j mi i 
i(jLL>^JI (j_J juk (j_^a mJI (j *C a " j x-Di iSjLclj CiLal A "^1 ajufc jjl («£.j er^J 
(^1 JjJSaJI L>>Li. Jjjj*i! Mr^l 4i^JoJI ^1 <_Loalll <>» LajkaJj (jjjJI (jj^jjSLII V « 
Sj^Lc. iLoLaj |_gj"iiiU (jjJ Ojli L\JJ IjIlojj (,^1 olj m->U CjIjul»3 I'h^jLjo 7^u-e 
Jl3j . 4_ii«£. j-^c L$Ll>!J 4j>.j Jj lJujISjJi ^ » '" ~j -"j <■ ijS^IUl 3jl2jlo (JUl£ L^jI {jlz. 
(jjo 5L^ joJLlII mt^^J njUi.Miill <— 1|^ mi tl (jlj mill (^,13 (^ Jj2_pl Lj3L>- tLlLajl l"ilU 
lJiJjI Mj-ljJ ' ^' a '. ^ujis » in^JI I JlA j_»ri,i.iij jjJ L«jj jjSJ . LaL«j (j"4-'£9 '"'J , -3j> x 
(^yJS Ja^^JI u5L>- py-auj-i SjljJ i^jujja-ilo (_Ljij (Jjo Sj-lLL^jO j,l*r"l,l iDOSSel J-jjjj^j 
4_j_3 r, 7i o <1 m^JlII 0S3JI (^fl)) tjjJj La- i-U <a t 4 «ll UU i^M—a-JiJI ABB 4_£j_i, 
JL*-a (^!a l__3j^C. Cj>J_J_) f'LJjJ L.".''^J '^ XJ j )JLj>-S(ji.i* '"J>^ t>° (_K >^Lfll m'l^l 
ip Mj o i' i I I «lj_us] JJi {J j^ 4 jljlll I (j'Umi'i! (jjijLu LjL^ Ljjjjl OjLS i JaJSjJt Lj^L>- 
J5J4J! JjLS mJJj! y^j Jljj V 4jSjj_«V| SjUtt^U CjLjVjJI t\jo*\ p^*" <^>JL^ LaJoJ 
jJLtJI J^L->- tjl ♦ aK . ,11 i_3j^-C.j (j^jjj^ji u 1 ,.l ,jf 4_l3 LdjLV La^a (j^Jj ij_a->JI 
(Jj— a «l — «_ujI j»_j_ jJI I — (Jj (_, W->o mt— "' (J-*- ?j d mi (jl «'j j mi L«jjj ttfa-*j ji jijLiJI 

<jJ^*js ^jjlaj k_ujjjJI (jic <L»jiij) L*^jjL>ol (jl <£.j j^i^. Diesel J^-^j Otto y$\ 

.«J J alS' (j_^ (jjs jjS'I JaS Lid*o Jl3 (JjjjJI tiJjJ*jaj ulsljjil 4-*jjVI mJJ (jJ>iJI 




axvtlJ'&Slhll 

j-JUJ — a JM — i. j — gJi (^JJI L >^l — «_>JI J-J^»j! I — *^3 ijl — a- (^1 o-l^-J 
^yJJ Qaj-sej (JJJJI t— i^ >LJ32?I (jiij I'*. i<LJal-LaJI T-Lij'i? i(( t _ ? lcl <i "ill (Ir^a-JJ.' J <jfl» 
(3j << "»■-> ty^- QJ)^ '"'3j Jj-SjJI Li^Li. -^JJ (1)' UJ' 1 * S* <J (j_a *-AJ_»-j ^^-usUll 
Ll>.jJj i>" All I V"n ill cjj-*- 4j».LiU d -» ■ ^-»tl ajufc Cj^jjI i(jj( iliiLai^ *j j ■"■ II 

j_& jjl 4 ii j S -*JI **{j\ in -ntlj 4jj-jlJ! aLj? <_yj| L-gJtjjlj £3-^J 2 i/ul f 

1 3 ; s I 4jjLa 1 2j j ■ i . - 1 1 j u ^. _ <j ^ /» ij'j-* 3 - j " "*"" '"' L—j—3- jJjJSLjJ I 

L^Jj^v (JliLxjal CjJJL_>o JuSj . <jjl -y"H 4_t>-LiII jjja Olax. I (jl«-^l i4l±o\j~ua 
j, * i<-\ a i_jl\ (J-i^3j_"il 1 <L)L»_j| ( _ y ijj_<Ji(l -I < >» Atl j£jl_*j| jy^alj^-i IJU t n J ir 
CjLjjUajJ! C*JL£ t m q i^LJj-jJI ^ (2rlXaL»JI cl-ii-i a II -iljj^J i^LLail jjjjiLja 

(jl^ jViH S^Ili t^-*i tjrt-cj) i i ill 3jU vj -i . ^. 1 1 I ^ is* <i j Vj 3 i V i X 5j. i jl^'H 

*)Vr t »j ij iS^al! «JLuoj V 4j^o*-uJI SJsliiJI (j] J^>.j till j£j _ (_>^>jVl rjL> 
• fn fo" i a (jS i"i i jjlsjiil (_)laJ ^jIsjjlIJI » 1 1 n n 1 1 _^j£ j ii mil 

ii±j l^'^Lta «<Lali£» £_> I dJLiiL*. (^ jsaisjJl Li^Li. Lgj <-.«j *" ^^iJI a^JLl ' " ■ l 8- ' i~ 

• tlijjjjl liili (^ j»lji-se-~uiiMJ 2j-flljj-a djjUaj (_£l ^^2 l<j"ilj" a i al t ir>l S-uLaJ ^sej 

2jljVI (jl Lajo i»l i ri i^ll j j ** j a mtl (*jM^ L-° J-*_J 'J^l La-Jej«.j Ljjj (j-"y ^^ 
Jo f " (jl « jU" ..." / I ■ -I A *Lcia_iJlj (jlj_tiaJI tiuLjejV (<L_jSLjj-ji^(M 4 _i iUjJI 
(_|j iJjJIaJI L^Li. ^j-o JJ^ *Ijjji '*■; ll^ JLai i Llj^jJjK'iII ij^l oJajfcLJI (-ojJISJlII 
l«.3^>. Ji^>l| Li^Li- C> IU JlIj • JLaJll lJUk J& iUtjVl Jyi Ju)Jll *lj^>-! cJ^oj 
Ijj^a A ' ((_, m o j ->-^ sljjjJI ^-au^j jjjo l*ju Lu<lj Cj^L»-j rL*- 1 (j-* lj-^-"j V 

• A>JI |>jLJr">,u.U ^1 «>in*l tiJjSJLI ^J Vj-usj tj-a-lll (^1 _aJjj? 3_l^jJLI c^Ll^-u 

^ -I .^Atl jljj ^Uc *ljj! u^ JS V^ 1 (J cr-* '^^=?"ji g -' g^ lS>*-' SajLs llILlaj 

eLili. £yC ^jLUI JL-j — a^aJI j»^L»JI JiUj ^jJI -p^ «H i_ij_tjl *UI cjj_ <i J>L^ 

.i_3«v>. L^£.>ji.l /Jl 4j>jejjJI «jL»JI 4jjLLaj» 
.»! i>i All ^J] i".rtlt-.'wl Jl^ J^5_SoJI b}L>- ,jf (j^a (fti-jJI tr^-J 'J^ <J ( Ur^- 
iJuIjixUJI ^ tJjj^LJI a12 , > nl""l • L £^»! S^a (jlsj^l ^J SjjjlII ^S « * i l i V^ L^Jla 
j J^J b'^"' -^^JJ *^J-" cP-^ ^^ a..t,1l 4 inji^ll CjLSj_i till j^j iaJLJI Jj-»- 
SJKj L^LSllflt yjjl 2 : \\.~ ■- ' I o>Ij-jJI (>« ain.l.n :( t lj^>JI) (jJuaxs. g^l-i^H - Gemini program (*) 

L ^i\ i - I/., (j^lj L^La J£^a 4_uLiii CjL£>ji ^Aj . \ ^lYj 1 ^"V t jjryoLtJI (jru U 5-iSjjJiVl NASA 
Jj^Uail Jj_3 5 j'.^ "II O^fr.'iilJ ^ya _ujjJ1 J^. ,^3 CjJl^iLuj OJ^ i^jb/l J>^»- Li»jt JUi ^ r iji lln i 

.a^.^^1 _^_*iJI j^j J^_»-3^JI ^ ^jL^J^I rL=tli rjj l^^' *>^> 1 ' ^^^H 




AgSgJI LlU5 J;"" — " 

f.\j 3wLj iGE iiLj "i< tj Jl^i^j t Siemens j_U j i-ua .United Technologies 

i_JLuaJ! J j miSjI i"il j?y (JiLa _ jjJSaJI Lj^L>- CjLiL2j (j-« JUJ_*Jl (_yl^. i—ijLaTJI 

tiil^_a_Jj_Jlj ioLjjIjJIj .phosphoric acid ''Ijjj * --j *N p^ o^j .solid oxide 
(>a ol jmLPJI ,1 Sf J>L»- j-o (jSJ .^_il_iil J^Jh d,|j .solid polymer 4 jlmll 

3_«J («J (jr^ 1 1 gU f (^£. tfj-^lojj j j' i 'C t l JjJsoJI L^L>J Jjjj /<J 'd>jj mi*H u>-SJI 
lj"AK~ (jj^ (j-» <jajilaj IjI-Aj L^J (jj ma t~ U (jis-j <^Lilfl il 4jjbti!l Jjlj-ui^l 

. ^Ur j-iL jjcJ <_,!£. 4aJLc LajJ u n ft < „ 
(j_j^al_2jj JaJjaJI U^L>. jl ir-l 1 1 IjLl i JoLl_>. iljj JjiAll t^ya 'j* ■* (*£.J (_y^J 
Cj L>-jTlA.1 I j ijjl^j-uil j_j^_»oj .4 _h j ill ^A_i aJI i^»~i1La i IjJ-a-a ^^aJI 3 ,. K i"i (j_« 
. 4JjLk Sjj .^»i JjjSjJI Li^La. 4_ilSj ( _ > iiAJeJ I j j -»-i ojLaJ (^Jj IJ41 4 j "»■ aJj) iS" ' 1 
(Jx9 jjjo (_$Ju>Jl aLhIAzI I Jj JuiJJ iirU-mLy.nl I vJl>- (j-» (jj-Jj^l 4jlJJJl!I tTjuLk. 
Lujo-o-dLS 4j2a ao^u^o jaj 1^1 Juu Ja£aJI Li>i 7fc-i CjIjIj 1 nil 4.C.1 i 1^ CjlS^Ij 
iZEV (4-uiLi (-flj^-tJll i4j^_a_L<aJI oIjLxjJ^I CjI j CjLj_«JI jjc Jj_atil j-j pi, I 
frj a -»■ a j hi f ^£. f^jj ^1 jj^a 4-.il ~r a CjLil « nl ^1 jju^aj 2Lj (__, in rij ^ julj 

3 .'■! .^H 4^>_iJI j»j-5eJ-"< "^!j 1 Y * • i j»L*)l (jI^ ^j^W £Lp L7 ~A\ cjIjLjjJI 

^yi ZEV aj i'ij-1.1 i"n 'nj£ i^ll i-^-»l t-»li nil I'lik .4j2aJl ^^3 3jl j m mJI jjj £ya 
duj •»- mil 4_i^sLi^a_^JI (J"i ft "1 1 11 CjLjjLLajJLj (J^-»J (_ptl diljl J 1 nil £)l 4jI J_jJI 

< ■ I t LM f-^^-L* (Jj-J (JJ-*^*^' OJ ^ ' ' ft I ll" Si i(J-U_^JL>oi (_>"^J (_y^ 4_J_ll_J^S 3jL_J-L-U 

(Ja-uJI a I t" ^ V SjLflSJl 4-lJS L«-i 3j_p- < ~ 1, in j I <4lol hi n ""'^JJ .' a ? J ■* ii 1 1 

. .-.IjL...H mass market 4j J «, i :ill 

ZEV ajjjyJLl (jjjlaj LujjJlJIS jg.^-Lu. a j^S .(Jmi^II IJl^j I j (j~^JJ L«J-i£.j 
iia^L»JI till j 4oxjsJJI JjI Jl>JIj i— aljLA ji ■ ''J^"-"' Jj^Jo (j^. 4Jj^ja ^jSI (JSLcLj 
S, 1 j o 1 nit 4-a-j~illj -(j 1 j «T *i mil jJiaJl (jLSLalj Ttj^ttll (_^ jlj «" 1 nVI jla ^J 
U^L>- iljLuV ij j, 1 S 4 « ii i a 4J jj! i*!!*! IjLA J'JJ ^ J 4j J?j j»j_oi^ji (jl (jr 4 

jJUjj 4S^ i'ii JjjLiji (_Jjhj 1 11 a j-&j - Panick I'ljiL juLjjJj-js rj in jl3j . jjiajJI 

!j£j j«J 4JU _ .J -^ Ij .^.11 ^4~i'i<t\ iJLjJLl I JL4 ( _ ;r fl g.1 aUH jLj^ (j-o J-»J_9 ^li njl^ 
(jJS Jj^jJl LiLi. x-aljj_! Jjj) o.fil Cj|j^?jjJI (JKJ^La (jjj CjLxLI oJlA ^nl" j I 

djL& ^IJL_lcdI_J L^J ja_d_JLS /C-dJ (C-I 4J t/^J) I II t II (j>— ill l-^-ll Mi ,t I 111 /— fl 4JLS^_uL 







*£lhJI 



Jjl^IL. jVjj jLjL, Y ^ ju)j U Jjl£ ^ (+) ajaLUI JUIaiV jjVL 4^ 

. L^JdLo^ jLjjj'j J3S9JI ^^*- jLmil 

(j» ** line t^£- L<-u)| / ■ I ^ '" ■ ■■ <■ \ \j q<Z\\ 4_cl 'an ^jU j>j i n n t"U (JjL*jj 

I 1 ! JMi'3 1*1 J nr i_ilju <J_iiJLj CjIJu (jlll OjJ^jJI L^LiJ «jj^SLdl S«tUtl» Cj|jl>-j 

2JLaLiJI Nast Conde 4jjJj£ <r<mlJ <_ il >■ ,,< 4tUL Jlo jj£La? ^ 3j-^' cPi 

4_cl_i_u3 (_yJ3 r\!Hy Sj|_»._jJ,l jj "~> nil d_^wjl jl j " r I ( _ 7 -iCJ . liJjjJa-. ij a_uJu«J 

4jLii!l jj^ji 1 aft II 3^_f>-l (J^" ^ 'J * a <-^->L*jJLa ,^3 L^aLt V" ml J_Lc CjLjjI t-i itl 

j i» ir-itl (^ 4_ijkLml Ja-3jJI L}L>. (jf Ij-tisj-lal t n > tdJj-a-^JU cJulj-^JIj 

4 j «UI Jljj >i_3 iJLi- ,_£f (j^J -"JJ-^ 4-ILoJdl dJaLLJI j^tj 3j '"M JjJ- "1 • •• 

.(jrt^-JjJugll Sj^CjJLl t_K>jVl ijr Jbj _ JJiill (_,-* l5l>^-" 

w 1 1 ■ " "j njl uOifll, l(j-o^-ALa (JJ^— 3 J* Mill itfj^ej jl j j *>.VI J_2_*jl JljL 
(-fl-uajj ■ Jj ?*< ,,,/jH aal'^tl 31ct'» a jJJ^*"' (Software Cilj Tralj-JI f. \j 1 ••>■ j hJIjIjIj intl 

i3jjl_jj.l tdJj »ljj jjjJH Jii«tlj (_^«j JW-* - ' i * " ^ J -°>*J iLovins j_Li^J ^jj^al 
: tJ JtJlS' SjtUil 3 n 4 ill (Gijiaj hIjUbjVI illJj ^ i>oLiJI Hyperca i25UJI SjL,„tl 

t«_j_Li^ajiJ 4JjL^ .4 'in a 4U_u^>u SUV 4_u^3Ljj 3jLu_u ujaIs JlU 
(jjs 4jLjjlLo SjLljji (jrAj 't-> ,„j", a -ft.-y.jwj !4jj St A r'LjJl a iiK"l CjI j 

jf Lexus RX-3D0 5jL_j uj J!i «3 1 <>>Lijj .^jcj^-^aj iJj-ljJI 

3jl j mi 4jLj j»lajjVI 4JL3. ^ 4-LaT ^j '.Ford Explorer jjl t ,„ 
(_ kjJLSj A-Lij ! Woj < ^* '<•> 3jl j 1 11 11 1 ' 1 1" (jjj tjLa jJ Mp-*- l5j— *■' 
jjSjJI i f l l^"i.n")<Lgjl ni a SjLjjij iJjLojj tjiJj • Lo^Sj I jft " L^3-Lj1 
*/.AY _ A* 3jua>JI 5jl j 1 nil i>JL4 i^l^'in" <oi^^ / J^ ^^ J-^-*^ 

Jjk Iflif i± t. « j i ,1 Jll>.jJI jajLJIj iJjjJUJL (Jjulj V (j-4j 1 JjfljJI ,jjs 
»Ja2j (j I BjLlcJI ojjk » jU",,„" ,udJj (j_o VjUj . '""» (ji^LjJ' cUI 
JojjLuail (j\j>.j^ I j (jll (jjs JLj V , j>ljua-"i 1 nb ^L±jO YY • 4_al m a 



.Ballard Power Systems (*) 




%ioj ^ i aIJlV~i i lib Jjj "\ * * iflL-u/s ^yJl jj i u" (jl j I i(jLab <j>*JJ 
JjJSjJI LMi>. SeLS Sja^l iria Jjloj OjSjJI CjLIji- iliJLxi >l,lViiiiLi 
*Jl^J (j£L«jJ .low dnig d^ll I j" fljbLs ( _p3Ljie->lj 3)L_u_JI (jjj <Li>-j 
3jiJ,l <Ci^j-a ^ (^Jailt jl^VI j-JJ- J^Ju (j' 4_JjLaJI CjIjLmiII 

jJsl tykj iciiljlji.Jl 4£,l'n/-i J^><j (jtj i V • ' o jl V • • i >bJI Jj1*j 

.(jjijJI Jyi (jJJ-Ic J^L>- iroJbJI (_,£ olcl imll 

ob_>_*JI » juk JiLa ^>-3jj (jl (jSL«j iSjutjJil obV&JI (^Jj 4 . milbj 

i "_>5JJ aL>JI iV-liiHI (jji JjyJvj (ju^ba A JJej L^abeja-lj L^JlSjil <JSj 
(Jj> " ill (jja I ^ i i t a i.. i ir-> n J " d ' M » - ■■» (*!£• jj ' **' A ' '"• ' 1-4 4A5 

JjIa^V j^SUjj . Detroit Formation \Z*±$jJJ±± 2 sU ; a ^ j A ^.tl. 

4_*j-jj ba JjLjlJ 4j j »£ JdiJI ^yi ^JJ o' (*lLiil (^ «L25La!l CjIjLljjJI 

^3 5_uLa^J| S^SLuutll o^Lftj»JLij,/. l j,~11 jjSUj Ij^jj <LJL>. ^dj/VI 

- i— sLs-usI 4 ttt t\~- 4 m <i m 4JLsLaJI SjI j i nil St LiS f Lajjl i^jl _J_3o 
Sj^juaj 1 t-i i ii i aj ii_ijIj^>JI (JS'^jJS ^1 «K" a <iL>. (_£JJI Lg_4-j_a_uajJ 
tJ^JU' *.!<?" >li > Vmh jr Sjijiriti (JjjlG (jJI _ diLt*jaj_i]Lj bpj i4jjJL> 

«jubj . SjLxoJI (&^>- ("u^LlI ^ASj Lu ej-jjuus JaJsj L^Li. oj^o^s ^^ 

J^UIJ L.U I nj 2 (jUXJjJLl^i! .jl IrVl^l (_yl^ (Jj lrT»JI 7-llia ^Jk CjIjLuJ! 
. (jVI jjjO "M-V tajU-V. (^(^ OJCJ^C OJJ) I iTl liiljj i7-Llil 

L^jl-o ■_ <■> tr^ij 4-^-jJ (^J Sj_jlajJI <LiJLj sLcjjjij jJ-ft; JJj^jJ Jiif ^jj } Jj jH b 

j_l^.L>JI t^jJJ 2_illiJI Jj-i^l A"!! (>9 JJL4JI («SUI llUj LUL>Ji IjIj .4j!jLju.. 

. Jj^jJI b^Li- Jjri" 111 q ^Jl 4 j 1 11 Hb 4jltl1 (JjLalla 4J] Labu jtxistjJI {_yi (jl L l -a- '<. ..■' 
r^-La i \ * * V j»bJI (jr^-3 • 1Jj~vj (J-^J j-^9 j J j .dJ I I J_A tsujus ^J S(j^i-»-a j '■ j «j ^ J v J 

J "o b^Jj a_3liail JjVLj (^j-Sj—iiB^Lj ijjjl o— =cj (j_a_jj_iK Jj_i ( -? SL) j ; a*£\ ^ i, j *i } " 

. ..4julL! 4.1^1^1 l^jtj («i 1 nTi (jPJI JjJSjJl b>L>- ^JaJoJ J'JJ (*-<*' d>^ (j'-Ji-oJ _>^*->^J-^* ' 
>jj jjjI m mil Ti-jj » k-i~ cL>- JL^J .«jUrt 1,1 cU.1 ^4 I J-" (.*•< t 1 ill J_j_>.jJI ajLaJ 1 1 
(_^ Lslj_tul Jj£>\ - Jjjla (jjaj JLLa 4 J i 3 "ill ej-^j (jUjaJII JLjv? jj»j _Harkill (j\S*;l.> 

tc^yji ,JS i.miLoJ («-3b^>- (_^Lj j^SjJI b^Li. « iin (j£L»j)) :,JLa cm ->> iL^j oUxV 

^lc Jlj i^ttII 4_JUL4 < _ 7 JkJ <43LIaJI J^JJ CjLLajB-«j cbjJlilj l-u^JI S^j>-I (jj '- 




AuutU'&itUJI 

tBrodi (_gjj^j ^JLaaj j i n_i till Jij . « S^SJ I j jl iVi'iVI A t . n_t p . n" ajsLiall 3j"-».j ijjj 

jjyjjj ijijIjm < nil jj^a ^s^-iiJ j jiji'iil (jj«-uJJll i> j ii~>- j-aj iFord JjaJs (Jjj ij-" cjjl 

aJsLLJI ^LlJ)? 4t.nl mi S-ljijisl^jLol <l£>Llal £yt (ftiijJI <jl*3 !^L>JI L^Jjbl j-ulav/i 

jp^JI Lj^L>-)) (jL Ijji- 1 r>u3 4JU9 il^ic. p-LajJI 4j1c c£-*jj i^jj-i^-^l je£»JI ^ 

J£ r*£.j Lr^J .((^^Jj-I JlJ1 (jjljivVI iZjLSj_*^o 3jLj_uo £ya ^LaL£ \jj^ \j J VI ^ fl " ' " 
JllljjjiJ,l (jjs 4JaLLaJ! j> ILfc Jj-^J OJ j Jj-*"J (jpl^ ^Li-A J1j3 ^Lfl (.(j^La-sJI I JlA 



.liUaliaj CjI jl<i«1 jSj—a^ ijLLiJI {jS 4 t -r\] m'usi a jj^j liJjJiAll J^aUJI La 
lljJ-C-i i-ijjLj (Jlj "1 i 111 (Jjli, t j a l _^S A t-*j ■* 1 1 j ii V aj 1 IS_u/Ij_jj (_j-3 (jl_a_jjVI 
fbj^SLit jjj« L^jLvI j" - *-! u^- Jirtxi (j£LaVl iJJt J£ (jf (jjk 4-iL».VI 5ii)jj£ajj 
Lcj-«^s-j» Jjj^lo <j£. ,3 ■» *^ J '4 in fl't ,*-9j-U <_^ '^-^JJ JL>^A' 2 «1U It SJaje-a (j^a 
ill! tr>-»- a (jr^- Jj-J9>J" Ij^Li- 1 flia ,JS J ,: " a .,1 \a . JjJa^JI L)^L>- jjj 5j _i 1 *> 
[)jSj JlJ3 Lt>.jlj,i'v" tl w>-JLA (jl_i (_j-»-jj La^a ,2 Al"^. « i_jLujj^ 2_jjuiilll ,- 1 »j ^ 1 1 

jlj^ Jj^>!l Li>L>- Oj>~ ^-1 aS 4jtaJJ 4-lJLiLlJI Asahi «-Jlma.^ ' ^3 U -. 1 1 ^yiuij L^j 
DI—lLojC (j£. tuLLjI (jl "5 \\ jLc '**N ''• >a (j^> ?y-^'-^' (j"^-jj V fl".' ' J^j* •"•"' (j^a-i 
U>L-aj! (^ First National Bank Al* L_al -3 <j A tl, 3 i^LjJI «^'^ 'tl 

[■tlj- i°! i i l Cji jl r » j " (_p-») jl" nil' <iljj (jja Cjl_jLa-C ^JJy i^JJI ' (^ "^J .'*') 
Lfl frlUrt'il liijj^- Ju-» JjJl^JI b>Li. jl "i-^l J n'« .(jl a "nVI CjL^Uoj (^yiaLJ 

La^f j.ihn.ij . ajsLU jju^a dLiJi lJlK \ ^ < ^Y f uji j* ^l^sji jLijui 

p"\ , «v\ a^SLj^aVl gL^»a<tl aSL^i ^ a^iUJI aiLUiJ jLaVl .U...y.^ jJLj 1 n ; m 
■I ohil (_yic ( jr uil_ujl JSLiij J a "i-«J i f ll a r (jL^ I jl jj 1^ Jb—^ >*J iJai-3 
|i iil\"tllj i(_JL>Jl 4i ji U t nlJjjja_Lj (_yfl 4-Ioj mi II (JL>-j jjLj J_S_j - j"j j ■ i^tl 
. L$il ^y-Aj iji^JijJI Lj^LiJ (_£j_3.| a_a_jlic. 3j_j-a iii!j_^ IjJl»-j ffl '^ '(j-«^lj 
|)x_»J (^111 CjI jJ^iK a_j-LUI ^j-i-Vl CjIjI j VII (j^s j j'i<t ■ ^tx'.l _ 2U1 ,„ ; , 
I .ajjjdLi oLaJJILI jL>-t ^ j>|jVi.n>U 4.a»>La^£i (j^a (jJillLj tJVjjLlL 




JgA^JI Lilt? iJaSjuuuuO 

oU__*_a jl_t_L>.| aJjlJ <gj_>.j L_iLi__-f <JjIjVI {j^-*^"" "ill tiljJjV i__JliC JlSJ 

j"W(" in J^-* . 4j.>L__u_)t (jj__u) (_j-~_ Iflo Iri < « _--J (jjSl^.li nil ^Jii i-iljl^_» {_, i ; i" 

_>j±J Sc_aj^c. aLjI jl_« >:■! «**a L*_C i£j-*~\ Sj-a 5 . n*q_U,l As-.j ^ jjJajJI b^l_>. 

»L hi ili J a. t~< _j--JI Ja-JSjJ! Lj^-J- ^yic i__j^__>.| <__jJI -ii__fc->zt (jV tojj^ i>»1L 
4_»-jJlj 4-ijlt-i 1,1 (jrpM-iJI 4..t «■£ Jjlii" ,jj» CiChj J-3 PEM CjLjjjj^jJI J-sLp 
i^jjajJI <jja t iir J j ii'4 ijj-vi-jl <La.> V" mi 1,1 oLiJj^___lYI C.li ■%■ L«_4 i3j_l-l5> 
^nCi PEM _>>-j-JI Lj^Li. <^a i^.s. J.i.4 ,„.*t 4jj>lt">tl j*J}LJI 4. _lx_? OJL_ 
l^j'inj 3 jjjj 4jLa-> (jVI a J-a-.j i n j I <i m '.j 2_JJ (—all V • j-sej i rtK"i 3jl jm JjjljIuJ 

.(J-H jl CjljYjjJI ,j-4 tlillxs J-i-^j 
4jll_u (jja Jjal ^JJ (JjLflJb '"■ .'-> ^~M ___, jjjjjJI Lj^-i- 4 iiK~i (jl (*£.J (_jl<* j 

ciLSj_ii j_L_«t Jljj }L_3 i j_Jj__JI 4 .«,..,„ ,\_« luIjjIj TJSLl otjYjjJI i__'_'i 
<jt c__-_j <Lr L»-l jJI 3lj"i-»VI <_.Kj_=«_« ^piiLiJ __£!-■ -.^U n"1 j.i"i<tl oljlj mil 

JuSjjuj .oljiyL^ J£U jVjJ ^ * • __Jt • _j_*j <__!} Jj*fljJ! L^i- 4iiK"i jrtnTu 
3_a-_*__JI i>j__< Jl__u _-1c <«i nV> f I "i -J in 3Io.-»JLj £-L_iYI jji L-iljl j mil g-l iin 
(^ i ; ij i^i 1 LgJ (J3-0 j' ij j0 '-' <Sj A^ 4-_U_JI J-aJjj l_j_Sj__u (jl L»_> i4_C.j_i.aj 
3jLC Jt_La \_gjj__»-I J}j ' " I ' 4-mi I j ■> ^ j i*ii*ij • I— tiajl I j -v^Jj^X" ll ^Jut Jjj« ^Lj->' 
(ji ^1 i4_ia.jjj)i^*itl oljl ni" iii^U itSj^i tj-*J 'u-*^ •c5- i ^Hj' <Sj_tu CiI^J-ij, 
I (j a, I ii~i (_j-Iil Julj^JI JjlJLa oljjlj *N JSJ jVjJ <_i]| ^jj) ii <i ij Jt_J3 (jiSLl^ILoJ. I 
pi ji rt'll (jl I a < '.4_aU»Jlj SjI^jsJI rL-JJ)? Sj J » '^11 4_a-jajL.il dljL-a-^JI 
iL_u^__u 4_i___j » I j 1 1 i iiK 1 " i«_t__J| (jja ftlj^_g__)l J-J_j-i J--o ij*^_>J1 4-QiJ ■V" i nil 

, 4_L__9L-i 4^_3)-3 _ia_>^ll Lj^Li- 7c-L«j La^ 
JI^J -* j-«i i-Uj-I (j--->-l *U_JI __a ^J^_}JI L_t!ivL_i-- Jj^>-J 0^ L>^" (J^* 'O^'j 
I J » *j * (_jlc. ~-il_j_-aJI _£J-~I ljj-ii _j-tll 3j___JI a___^j_G ?(JL«_i_-YI .\.\ *\ jJl^ 
: JL>_ll |JL_ _,_» JjJ-'"^ SjIjl_o JMlo.1 __a 4i-l (jjj^psCJ'i' 

Sj—j—aJl dLj^ ^iJJI (jjo (_>_>! iJI i-JjJJ a i'l„l" 0") tiijl ^jLi it- 

L_$j[ - U-Jl j Slj" — - aj , 4_ijLii i4_y_aJUa 4^aj_3- 3j_a__s (___* ijlj n"i mil 

4_«J__! (j_a jljjl__»JI pjJJI I_l_ .HomeGen u <i 1 nl jj--j 3 jl^ 

,___ ftljy-^SUI Jl_Jj_jj ajj i? j m 1 L_JL_~ ^jjlalJI J-j-3 jika .4 alUtl 




jjAalJ'iJJlhJI 

Su^iitUI Cj IjjLi-H jf ,_,» j jUll jLULi Lai (_L_«j 4jVj .iiUj-L« 

. 4 r I. n't cJijJI ^i 5A-1.J 1! LjjJl^oj Vl_«j (jjSLi-, n ,'a iLPG Ut <M1 
u <il^JI cLLaJI c _ ;7 js <~.h" ^1 HomeGen jj^>JI ioli. ><uWJ jU-j 

...ajsUoJI jj-a lillj-ua CjLa-l i " -wl ^a '/> • ' jjjj ljjjcj iiiLlJJU 

Sjjuulll cjL> ~ii 1,1 (j-a SjL^-lj HomeGen Jj-a^JI 2_Ji- * i m " mj 

3_>-LLo jtj^" • ■• 1 o S* -.. I (j njj i n " (*ii (j^J^ 4_c,jjJ,l iSLiaJI r-Lij'i/ 
. Lb <LusL^J\ 4jJjjJI jijjajjl 4*v i i"i (J^L>. jj^ 4j\jci!Li tl^ riill 
.^■i\ 1 : LljvjJ jJ&L) I JL— ac-^a ^J& 4-!Lj/LJ 2LS^_<i (jja 4_2jI^JI .5j_^aJI ejJtt CjIj j«J 
il -. <- \H ijG\ Cl\£j i~^i1l ji^l (j-* SjLvlj ^j-lkj nlil j> * < v1[ J'.>L»- 3£j_i ^jja O t U- 

^-SLjj_«Vl <^j_iJ! £--» 2LSLlaJI 3 otViV LdjpiJI Jl>2»- £>a J-*-*ii ijJLjJI ^ 
jajaj J».f (^a OjJsjJI Lj^L>- rLjJj JL*-^> (_yfl 2jjIj 3_$j_i ^^jbj i Plug Power 
jM*c oK^i ^L/ag .^jLJI .'H^miII ^^LuJ 5JI ,„iH p^ej PEM L>U 
ikjjJLi (jjl i uTi i J jajJj) iS " JdjLJjja j ? a-i i nj ABB JiLa i<£,l im'l «JlA (^ i^^-l 
aJfljJI Lj^Lv (jl OlS^j i~ill ^j-a .JJl£ ' ** "' *JJ • -Ja-flaJI Lj^L*. I j ->.^Jj) i\" j jj t~" 1 
Jt£. \jtjjLuij CjIjLluJI ( _ ;r a LjJJ^J JjJS «LLjLjJ1 CjliijjtVill ^ L^al-lVim! Hum 
UsLiaJI 4 a k't 2 -ij"^L> 4ij_«i O-aUs ijLii! j_j£ab it£j_iii *_a ^jjl «"lljj .(jjjJfiJI 
£*j (jl Lfljt mi (jja «L_J3\ial! 3j K.-i ir> 31-it a jjj U* j <4_cii mil tfjufc Sjjlj mj-AJ 

J33JI ^yj (ji-LuJI *U1_j ^Li^ fls"!! rLlil (j-« jLiJI 3^j-^ OspW-ri-^ ^^l^ " mil 

.cLj^SJI JLfcjS'^jj ^l^jli.'i/l ^ylaieJ *jj dJUjuj i (Jr t : ulaJI jlxll ->! '■»*■ ■■■! > ^ ■ ■■ *'< 

i>.lj ^yAj iColeman o^i^ 4£jji jjs jjjLjlIIIj jjVLj 4^_,i c^al^ La's 

!Lii CjlaJj^a ^-jj)l-i"1 4«JljiLs>jJI CjLa^ti i n aj j»l_i_>JI jrljjj CjLS^^ i~i l£j-i£ (j-a 

. ->jJ34-!l Lj^li- Lu>-jJaJSlj (jic bL«a£.l 
o_».jjJ,l 4 j f JU (_^j_!l 4 in iii jJL-SJLi J4_S^II Lj^Li. 4-jj ~ a .-.;.,. — " j]j 
jjjj tliljuil, 4_J,L»JI ^^j-ijJI j i^i f «Jjj 4 <>-i >i ^Ji I'm" i ftj ■ ■■ *« , I j « I i V *■ ■ .. V 
SLjJI 1,1 jri'nn" nij iV v \ ' aLlII J>L*J i LjJ n n J^J-5 jLLa • 4_«JLlIIj . f Ij^ jCU 

xlUJI a^LLJI ^ l4 _il£mj JjLUI ^ a-jijjpSLIVI 5>4»Vl jLiil ^ 3>o^l 

<jua (jj^J (j3 r-Lao (^»J tilil VtS tjj£~A,\ SlLlaJI tliljjjji L$j JUj ( _ r lll SjaoJI 
S13 ( jj< j .lj ...tl mJ jj j' cZiLcj-ua iiiJu>-V LulXa jt S-jj^Jtll ij 4y^\ »!'■" <>l (jk. 
jj) 4jj^iitj!u ^pJJ.'Q^ O^-^' ^dj^ ' (j"-*-" ' ^ "^ ' ij^ J-^' ' '' '" " .' • W^* - * jAThm") 



.k^SjJI UU3 Jin" inn 

^^3 I_jj_>_2j I $\~t aj </.! * (J^s J-J-^I LjJLUj LuUojjj (j^a J^ ^ 4. j mi II ojufc 

i_jL*JVI 3 otn'ijj iil j < q^JI ^Vl jjJI 5j^_>-lj i^^LaJI Sj-*K^ Jj-4 gj.i ii ■■ 

Jjj>.j ^jJI *j j -^ » I tilt L^j (jr kjjo l _^j\\ 4 ji i * mi II j j mi"j . L^jLii Laa i3j_jlajJJ 

.minuscule power 3^-LuaJU IslIaJI mjT :j>jJ3_jJI L!jL>J SJUSj** 4J5L* j^ 

Sjlljlj 4 ii vi i 1, 1 oJLft (jla : 3_OLt_a 4jlLi_La (^J jS null (j_o 4 .'.T (J.5-**- 3 J^*^ 
Cjljuus jl 4jjJtxiaJI jl » mi" mVI 3j^»-l (jt eL 3-_p (jjJi jl-*- 8 ^! Ja_jlai. (j^l LaLu 
.j»_}JfejJi djJJLsej jJLu (jl lgi<,<u V 4JaUaJl (jjj S^u^ oLuaSL! 4<I < j"mh1,I Jl i^-i'Vl 
iJJLaJI CjIS^_90 (jj» (j-*-3jlj J J f (*4 J _ a ^J ii— flj m\ a (*- L * 3 _9 (j^ (*-'k- :i _9-**_J^ Ij-LaJ j 
tiilj Ji-lj liJLiAa. LlA aj ii^>t,l jl « mi" i nVI Sj^j*.! (jji 4 'mi-w j mil jj_L>Jl aj^j 
4_scjIj_j ip m -y\\ Sjlj-3. 4_3>jjj i4^^_>.j iCjj— u) j' » •*• " ■ ■■** -»j U -^ 1 1 A aU',1 
t>jn* (j «1 i ii " J . f|jl_C ^1 4_%lul I j'" 4-CJ i l r*l 1, 1 (jjLxJLl fa-j (_, "l -»-J tj mi 1 1 1 
4jjjJ1j jl -J^ ■ -" 4 > ml lijj Jjj^la (j^l ^-Ll^JL jJ-Ij (Jl i<-i"l (_jjl_J3j * j j ~- *V I 
(jja J ij-i '^Vlj . Jj_L»Jl fr"jJ-& j^ i ii t oi 4JL2J aSL»«j 3j_»^aJ 4_aUaJI 2 .»«>;. 
Jjl>u 4^kjJ (^1 4j^_ti.j i4oJJljuo 4 1 ^ .r a^jcj ■ *_i."Ktl i < U* ^f j^ n^ilj 

• L^S^_>o JLlc 4 U» I ... ■■ ukdljj L^S^pJ 4_m"iS|1 

CjI l2JI CxjIs "»l mj*** t_i>»- J^L>- ■"*»•''» t^jLxi L«s LJLp> (j^jJ ' j *■ v Ijla 

^jit (CjbLiJI Cjl^ajO Jjt-« ' 4JL2j jl < ifii'i i ill ^j j •*■ I j mim 4 j\j^a 2l 4_a-l ml. I 
4-LqltJI 4_3j_«II JLijjl j^j . 1 j"aj 3j-^>-Vl tiJJj 3Al<*.t da_4>LJI S-Ljjj'ifl j«i: ; 
■- ' ■ -«" ■ ■■ ■ j -*■ " 1. 1 ^\ j "iVU (jji 2>j-^>. VI i * 1 1~ I ^_» i x» 1 1 » j i m~ 1 1 L^J (_£>-*J <^r^' 

l^Jj.L«-J (jXj Uj J iaj^j ^Jl& sensor/transmitters J2IJI /jLull^VI S^»-t 
5j_^_>.Lj CxLs. (_yjJI 4 K mi t, I (jSLl ,4£.jLAII CjLfljJLSJLI (jji j_uS Ji* <L^Jl j mm j 
4j>Ij JjJs ((j^tLuJI) 4-iS^aVl ^LfljJI 3jlj>S 4_»jLi!l S-jj^^JLI jl t m" ..iVl 

oj (j -wVI tiilj Ju«j ^j^J 4_<aj^UI tTjLjIUjtl (jl (j_*j :Sj,<'„ m a JI^J V ' Jj-S_c 

.4jLiiI 4a^,.J3 CxJL£ 4^1LJL> 

<j>-3-« Sjl «'. „l_i Jltn i ^M.<tl a ji - - '.oLlJjm ".< tVI ^ :(i_al m.<i :i_s) i ^.i .irK « _ detectors (*) 

^j^-N -*" - -I 1 fti I ir OJuStJ J^J_a J '^" ■■■ i; 4i3-^-a jji i_fll .'liSUj IJim/l a 4x«L>. 4_>.^_>4 ^j-a ^ <| r ^> " i 1 1 




gj"? 11 



eJUJI 



^j J^_^_aJI lr < -< I mijJ i^jL^ t^jLjLlajJI 4 <itVi! (jl ,_yi 5K Mill <>*£) 
\<ji<<1J ^yjJI 4-cl . .. /tliljjlj^tl JJ_C ^^J iSjJua^a ajslia (j^a ift A.VI JuJl 
4 ii j 7\ "«■ ) 4j JLjiLjJ I CjLjll-» ill ( jSLoj La Jjiia-al (jt . (j\ji_a (jj_J JllC LjJbj— %j 
«JJJ jj£j aI I g ttt-l* aa (jl «i.j ^,1^ '(»'j-^->^ J^ 4-cLui/i2j|j X ' * ^j* W>^ 
CjL>-Li~i'»-I jj_C Lal—*_) J j.«j jljJLo J-Aa iJjt-aJL 4j9l_k>JI djufc ' '" •"• ' jj^a _>-^' 
SXa..-*-* 4-!LaJ 3) g ~*A j-£u JLj^j <ji (j>cl "i i\\ j_£j JLflJ . <Ljr I < U Cllj_all 

a.\^Lj±i£ (JSJ <tcLi_u X^l^ V ^ • * (_yj»- < . ■ I ViVi 4_SjLa S^LLs I'Ug" m* ^^.M .^4-« 

(Jj-»-~ inU (jja (Jx»Ji <HjLjI UiII <LjL^xaJI (j^ajLuauJJI ^jSU tX ' ' "\ aLlII (J^Lej 
<j-a l—flLu i_iJj_3t a (__pLii jjj (jt^L Lukj -<_fll JlA2tI a jufc J 5 ! a « I "■ jjl I jj J^ 

. micro-fuel cells j^'C^U jjJSjJI Lj}L>. ^^j :4JLal!l 4J3LLJI 

tJljum^U ALUJI CIjLjjIWJ JLp._aJI i f U<j"iuiU (jJ* istluiil CjIj^JI '-....A 
SLjjJuII j>iaJI iJijJ^Ij «_3J ,J& jLt^lltLi JucLjiJ Jia-flUL 3tV<<U LgJjJ-a- (jSJj 

jj-o ajLiJI Jj^>JI 3J — ^»-f (j^a J£ (JjSj-lu .(>*i!l 4_kALJIj (jJjVl prototypes 

i4± tr\T i~fl ^J * A ^J ^ Cjlj^JJUj iSJLilll jJa_u_»£L]| 3^j>-ij <4jj^>Jt! • *"ljjtl 
3-3LLaJI (j^a LajJ Sjy I^ILa Cjlj 0^ aJ I" 1 11J Lj_« iL-t-aJj 4 j^ I 1 n V CjIjIjL) Sjljj-a 

3 n_aia- 4-jjj-S 4_5j .1 ,^3 .Samsung «-Jj i. al ,„ 2_^_i Jj-^jj .SJLiill 

• • JsVl Cr l£. jjjj SJalUU jjL-oji ^J ^1" ^.lu. Ljjj <;>! oj ■'■ 1 j'ju'^'N 1 

jjj&) (_jJ->- 4j| e,l^ j i„>»3l ..lii" tjj . 31jl"^ CjIjJLu J^Li. aIj^jIj*? JSJ 4cLoi/cj!j 
(j^j jjl » j U" 1 1 "1 (jJ ajj 1 Jill j n j^aJ (JljLjLLaJ (_J| -Iji^iaJ AJ-fJl CjujUaJ 

1 *>l 1 1 11 oMt jJj-tuJI 4L_i^3^3 i"i!ilUl JlSj , 4^LLaJ! (jja 3^,1 ,^", , ,.11 CjLvL" -».VLj 
jjSal JjsVI J 8 ! «i"iJJ ^cjjj^' 4^iiL>- j»^jJI CjLjjLIajJ (JjI-^J jL*jV Laa-qjc^o LJLLc 

. Jo^jJI LM-i- (j-« jjjual\ <LuiLjjja 3 V 1 n'l ^^ (jVI 

< jJl$T j? La1j_cili£ ") • ' Ljjjj jjjj ^Ij .PEM j^i^ll Li^LiJ o^-«e J^ 

i^ «!->-->. lUiir-iij jjl > 4jjIj^£U1 oljlj mil 4jjJjJI j>IaJI (jr^ Lj^al.l'V" 1 nt JlIc 
(jjJL» j frLnJL t JI jl ^^-A 4jLs>yi Sr-LixoJll SjjUaj («-*-»■ (^ 7r 1 <f> "i1 Sj^a i_kjf 

^;jjt JjSjJI ((»1^JI) sLiiJI ^j-L53 ijk- ■'o'n'i .Aj/ijlll j-»J>j cjIjjLL>j _ lithium-polymer batteries (*) 

. 4j3 d n , '-r"i 1 11' I ^ J ' ' ' - ■ ■•' '"'' ' ^ ■*•■ ;■■■"' ^*p»4J 4^L>- dJUjLlaj (_j^^ ' "j^|)S ' " 1 * * d ^ n ■ ■■ 1^ ' »" ■ V 
£0 ^jJI oLjUaJI aj.4 I iS. 1 1yi ^pjl JjLIeJI 4-i-«S J ■ -"■ ■ ■■ .OjLijLUjJI ai^I 3 •'■! --^Il ,-.l<j .'l.ll . .... ^j 
l^"!"*? iLj (>^>- (^3 .ijjjiaill .'il_ijl U.ll Lajjy; ^l iMJoJI -al i. XI 3i>lj j^ej ^aj ,4^L* _ CjI^^LS 

t4 ^ilr \JLj1\ (jJLi. Ij . J .''* <t_j_j_SJ jaj n illl ^a j t^>) 4 i*i j I i_fljlit_a d!Ll& l jSJ iCjLjllaiil I^Uj 4ji^ ■ ^ .^'. 




^gS^JI L,U? J; fil in ft 

(J^_«JI LgJ&Lojj *3jjL«JI diLjjLLaJI <j-a j— iASo ^l*- 1 4_al "j *s ol i SJbLU g " i" 
jjj.i.ILt uj "if (jjt-iiJ! (j! !_*£ 1 1 gi-r mi SjL^.1 ul\ rLlAJ o' J^ cW°l cjIjJIjJ 
jI_«j ^^jJI 4jj1_»JI ciLjjH-> itl j» i"i SjLcJ Je>.< " ' nj 1 i '.it i«lLlLs (jljj l^^j-" 

ij\ji*{ -r" in ill (j^-a-i icii] j (_,lr Sj^Lcj . 1 fl 1 j « m "> (Jj-9 >-"^' J' 2LcLui 1 $'i-r n 

QavjaJaj I ili* LoL«j (S^ala^a mJ^>-Ij <c.jl_aJI ,iaJ3aJI Lj^L>. (J!, t j"r i n\ ajol i .1 ii 

. LkjLflj jJl£. SJaLLJI ijuajiitia aJaL>JI i-tljjlUMI JjJ j"n 

J122 tPJI 3>1^JLI aii^-Vl LdU ajLaJdl 4_aLLJI <> J**II Jb^. <l^I^ Vj 

(j^ajl i nil )» j t-u i. hi ' "_J (jJl : (J-^° < JaSjJl Li^Lse.) J-4-*J <^!' OIjLjjjJI f-lJLuo 
I n iji '.(JaJLj—JJ jl £y-^Jj ' _; j^; A^iljl J i n (_y3 J^SjJI CjLj|^_>- jJt_Ju SjLtl 
(j "r i"i 3oLcl (j^a J j fl " i ii 1,1 ^^ 4JL2JJI ^jj j j aS 1 1 ''j j -»■ I jjjV'i i,n a ^S a"ij n 
f-Lij t _ y jJI (J^Jl'i jU diVj . ii j *C 2U...lj^i a^jJ g->.l ^^3 JaJsjJI Lj^L>- SJslia j0->- 

.LJiscjuai\ £jj LilLiSf jf 4jjLl!1 tiJLiSVl <Js 
'j '- -^tl (jjtili'U t<u*^>Jl Cjli ->>£aJI Lj^Li- <L>ln-il J^3l la> LiJLukj 
J" -* " . t-£ a Cj|j2_jjJI dilj mi r uo^^J "' ■ "^ * f-^^-i I «i m j «. '^ AK'.tl (j^ko 
_^_«2/l J^lj (^ - AJ J 11 I j*-» "■ jLju (_ ? l!l cZjLjj! V-i ill i fi K") il fl jlf (Jj-uxjJI 

<_aVT ^ • i nK"i ^^ :jVjji J^ JjLio i^UJl 4^LLJI <J:m-^. ,>» SJSlIs jJLyi 

I fj "^~ '"' CjIj^Ij^ (JSJ '^- S'a IjjjJ • j-»-it 4JjLi^ nJlilj^lj^ ,J£J >J^I Jl jVj- 3 
^jlt'j 1 o .; a 4jjJ_i^aJI 4_iJlj j_uL«^o SUs^La ^J ^LlL>o V _ I q'i-x- i" jL»J ^^l 

Vjjjjj-o 2l^-<1 j>o i Hallmark aJjU^a ^gj j •>• Ij-j-^-1 >^J 1 « ^j .4 iiK"<lLi 

(■\j ui (J»-l (j-« 4 lj fo CjIj^jJ j^JU jf Li-iS-^J)) ^(jyij I a >^il — J-19J — iSU^iL! 

CjIjLj uJl iJliL^ui (j-SJ Oj— SjJI 1_j^L>- <j- ° ^ a 4ljH 4_*jj-« cHj 1^.rLo>.i ji i ii 

4 AK'i jmSj j_i^t <<t?^>- <-— »lls jj^j LjHi- ^1 rLlxj L^jj jj] i^U j ^jWi'imm ^ 

a j *>1 ~ 1 1 j^flaJI Lj^Li. » iifi Lftajej jl CjLc.j.o.^:, a ^ mi f (JjL><j La-Luj 
(jjj dm a (^1 tVj^ p •■■ ^*«l I ii '^ t L ys\ ■>!! L^jaLjil I j'ia (J^-'j '^> * "^ 
3 J j ->■ ■'J J '^.' J. a «"t L^JI i r 1 1" 1 j-wjJjJ^j u^£- jl «i" f VI (JjJ^l JJ^J ttjgl i^i <iia 

3^-iL^ ^JJu Jjl\ PEM 4jju1Zl1I jijS^JI L!M-s- mjT 3_.M .^ j < 1 1 cjIjIjmiII ^ 






ajn^ll 



'&SUJI 



•°_)' < '" >-^Jj *»■ a l£_j"' in o Lr i- C - d *' (_>"' "*- d ^ ^ .' ' (lA-"*i (*■' Wj"^?" ^ "" " 

ijjj (^t iJ_jjULxU _5jJsjj Sj A I , « PEM JjJajJI 4 jt\^ 4j j. i"i dllj j-i ^ ~^j 

.(j^jj.u^ll jj-a dl^t>5 j^LL^ ^j5 reforming «4_y.igj» 

<*'ljl j --tt (_y3 J_* ilLj a,! j ■»■ 3jj_t^j (J<i «"ij 2 1-^ ■ ■■ ■ ^^j^H 4jjL_3J,Ij 

4_2£>_flj jji Wainright CjjIjjjj ^ - - _■ -^ JjL*jj .SJLjLjJI aJsLLaJI CjLkse-jj 
«(_5j^_l1,I »jii^ -;1W» ^^Li c_ijL^>o t!j-^>-l Case Western Reserve 2 . A ->, 
(JjUaj (jlc 4jL*1J 3^ j V .I. O Sj-g^.? »ji </-»"1 <ai2j (j-Aj - micro-manufacturing 

Cj^-usaJU al i i"i 1 A c — ' * ■ —^ ' j j a J) i i ii II <jij CjLjJLSj ''■'>* '"!_' QjSjIj mil jjjs 

L*jjj idil^ oi.vtl (j™i jjk 4_iL«_»JI « Jl* ^,.3 Jj-*j>J!j .semiconductor industry 

3jL»-lj 4 TiAj (_yic , L»-lj cJaj ^^3 l^< J'«^>1 (l>^-*f <JjI o"iU 33^>-Vl <j-a iiliLlU 

p5\j— Cu ^^ I g » jt-> 33 (2>^>-«J <4_JU_aJI lilt j|ys »l fl'tVI jif J . (jj^jlj "it! £ya 

(JjSv» tf^j£.J CjjIj_lj^ i rr mhSI Lai (jSJj < I ojfof' I J_4 j JUJ . I j « j n -v'l *j Sj^ALa 
. <U — tj& jj-a (J^jjil 4j»j9 ja\ \ JL^S 1 Ifl mil) 4-ijtjjl^p-i-uVI Q^Jr 0" ij 
^ SJLoJiJl SJsLLlJI ^.al .^-t a ^^ C^^s-I j^LlI <ijL*jVl i«d&*-« Oj_£) JuaJ 
<J-«J«J ^^lll -i^JSaJI L^iLi. (jr&J - 4 i u '^UXI 3jiii"ill ijjLflja ^^Ll 3^ j-^VI «~iljl...tl 

Sj^iLwa ^jl^-.i.j ^ J>»L%j.«qj l j^ v V >.\j^ . ( *^ DMFCj^LJLl J>illlb 

CjI jiri'ill Jib j^fl JI^VI ^^lc .CjIjI jmll ^ 4_aJ_Vi i.u.U Jj^jJI L!iL>J J_j3_J^ 
^Js, 4-ul j ^ j<C T I 4" - ii_i j.i i. id ,j_a Ju^/ iSjUJI ^^'^1 .^LsJ! Cj^jJI fj& S^IjjJII 
(j^J^SJI (j£. LA-^-JL?' ' J d'' J "^ fl't 4_JLc 3jIj_». CjL>.jJ Ci~nj 4 «i -V i^> Cjlju>-j 
Qj_SJI jj-a ol j m t i — ojJI (JjIj! (_yS j J j *? £ii£ (jii -n" Jl^j iJa-fljJI ^ji (_£jJJ_>JLI 
4jI «iill ^jljj ir-»ll ^j^iJioj j t ~ V a ^yS jj^ILvLJI jj-a (3i>^ O^-*^ U^ 5 ' 'U^J '*' *^ 

<>» jujljJI JuL»j| t _ a ifi. tjlp-f I) L^yjJSL-JJ L^jj^JK jl^lcj ( * +) (JPL) 

(J^JLjjJ.1 (j2^. 1 jjj1=3 j^c 4_u^ (j'CII 4^UaJI J^jJjj jj-a f4 m A'l JL>JLl ^^is -^'.iP' 
A>)J ji ij^lajJ! I j — gl jjSlxiJ PEM pj-ll! (j-a 3j A,4-La J>3j 4_lLs. ^jJI SjjILla 

,j-«3 .isjJLl! 3jIjj«. 4^wjj (ji JjLji 4J^La :(jru*.jjji_i4ll ^yit. LjIjJLI (j-o jujulII 

.(jruwjjjLi^il ( _^ r 3 1^ " I l ui (>a ^yitl 4j iSUaJI 2ili^ ,jt L»£ i4jj|ju Jgmtl 

.direct methanol fuel cells; DMFC (*) 
.Jet Propulsion Lab; JPL (**) 




A9S9JI Ijili? (Jinlnin 

JSL5JII (>» Lj*jjoj _ji^J V DMFC jjSjJt L>U. <jLa <<_k^>U <j£Jj 
3_»i»jjJtl ±\jl\ ^JJ 1 leaky membranes SjT^lJLI "Ji^e VI {j±i £jl>Jj ^ill 

U-ujJj JPL (_g^ j ~i V a (Ji *i a! 4_i_»j£L>JI <Jlilj j "1 - ».t, I (j£U . ^ o , " i l l 4 I riA L) 

(j-oLiJI c-lUatl cjL£^_<ii i_£1Jjl£j <L>jjjij jLjLJI <j£ L^AjjUaJj u-uj^aVl 

^•X -I ~,~, , ., I j'il 1 JjLajJLi \ « i"i" i4jjjSj| «_jj^ inaLi-uj 4_uL>l_ul I 1 j mi^j (J-La 

Jjlus Jl <i"-wl lLILLaj .i—ljjJs Lac 3_l5j1L! dj^lSLAil *jui ^yic <_ < It'l l (j^a 
<_ y lc 3 j .ul stl <L>j i^itLi (_jJLiLlII (j^a 4 1 i'iLj diLS^_4i (jiLcjj (jl ^y* 4_jl_ill 

i.<j *Vl ^yJLJf <xja-«j Mechanical Technology ^^-jJa-iSj JSLulS L i, « 
i^aJlj .DMFC b>UJI f^uaj J& Ij-uS bcla IflSmV; <Y- -V ^LaJI ^ 

~" * " « * . ^> t l_a_jj_<j( (_£jj_j jjl _ 4— Sj in II <~i o f j Lj3 <_ 1 1 1 1 -v . _ 4_il — ui (j_« 
Jj— 23 liLTl <j . Jj— «^>L-aj i^l j— £j 4_£j — ill (_>^3j ^i.j (^yi^. <(^jl_^>o 
J^i <j! L$Jl_<i (j_« LoL«j Sjljjljv 4jjLS-a ^l <-■ Iir->j3 L$Jl Medis 4_£^_,i 
i_d!jj '.DMFC IjN •^ ll Jt ** t4i>J cr^' crossover <(jjLjl_iJ I » 4 K .li a 
- 5 ,1 ,^t l jl^il ^ Vju <L$j 4_^>L^- 4LL1* concoction 4Jr it-. j>Lwl . ..Lj 

. I J ~~ : " (_yjJl Lj^titil «frl MltS» (J. O , *" 1 

4_ijLoil 0J-4 ^yj-bj -,lb>;lt power output 4JblIaJI ^LiJ jy*i U^> iJ^Li-J.! 

«jj£~jX\ i1jIj_L2JI»J J>j_J3jJI . t~ > ^- 1 Sj 4—* 4 i_3j C ^yJJ 4 — »»l — >J| I — liajl 

DMFC L>L_iJI ^ys JL^>JI ^ I .i < 1 J5— i_aJI <>£_>J micro-channels 

4_xLi. (jJJ SC^ Atl ■ ^^.LiJI J^a^JI iUjI-^ 4 -y"n .tdJj j^a Vjljj .4 in'lLUI 
4^jji ^jl^i (jul^ - " 0**iAj J^J 'LiftOn (jj" <i J 1 ulij->Jj (Jj-^f •SjjiL^o Jj^aJI 

lixxjtj 4J«jJ,lj 2j_UI ^ 4 " 'sj-il I jt! m ^^jJt J>1^JI Lj>L>. (jj .Medis 

(jc i h mi<11 j»jj Jjf (ji (j-4>Lp JlSj ijjjt^ (_$f j»l^ > Vik iL J-a-«J ^j! 1 d 'X «t j 

jjO^-LJI jj " j ^ < LijjJ)> :^LjLa j Y * • ^ *L»JI ' '<••"'•'>* jljju>JI pjiit ljuk 

■~'j j ^~ JlSj *.«3 l^Jj^JI aI J ?r" miLj (J.o »~i l^l«-w (Jjs c?-^*- t j '^ 1 » -jSj 'c^-lP' 

iSj-lZ 4-jSLj^joI 3_£j-»i ^^j .General Dynamics (ju^LoLbj Jl>i>- 3^j-«i 

.Medis 4^_i «^a LJJj'iMia j^A^ ^ ^ . . U -j L^jf 




£tAalJfc3lhJI 

(Jji-jJI (Jj-3 <CJ9jjca iJLitjVr^ jLjejL Cjl£^-iiJI (j^itt (»J^JJ Jjj jtv.U (Jjljfl gr.*> i a 

4-Sj_lIi tl)JJ_a JL_3^ ,jOJ>-_p i (_jJJI 4-Jjl -T-'lll (jj) I rill »LjO 5j_iIiI i a ^ j •»■ I j ■" ^^ 

DMFC pjj ^ L<*>Ij>1 i- (jIU' (jf l£J j jjj j 'i 2_Ljjuj Manhattan Scientific 

Ci <i « i«~> juSj i4Jjj-_i d-jjl U>_iS (j-ujjj ."iljjl u .It JLSj ( jj>.Liii (jAai ^k- I j ij j <t 
JL*. u ti'<>i : '.\ ■> Alfc ^yk: LhJI jGjI q5^ '*"'-' ^ -s^-^jJ' L)>L>- oIj^j 4^>_<U! 

. -ioJsjJI 4_iL>. 2 t> ■■■Ij; 2_' ' jl^ "II 4_ljjLLaj (jjt_iij *(_fljl_^JI >lj '-r "i. ml j»J-C 
. (_yJjt S^JraJtS ^ * j — » jll "JbjLla-Jl 0JlA r-LlJV LajjJlj 2j)jja_a U>-u ' '-> '-> *-"j 

idJaLLaJI (j^a j, j "iS* i j-j^I rL^ (3 x" a "*" "'.' o- 6 ^ .'"'"' ct-*^ 'Medis <L£j_<i ^P-a-j 

(jl (ji^- izjt f^jLa- i^> «*j^_i_u (jj>.| ui Si) ' J ~" '"' /jyJ-t 1 JjJSjJI Li^Li- r-^laj ' L» '-> -*-"' a 

. «LLal£jLa dJj-U <JlAjjLLaj ' S-^V JJ 
'. LgJ (^^1^ " mil J j i q (_<JJLja jjfc I j -»■ jjj ("v" 1 1 a j_^J ^n j 7i -»,1I jLjJL>.VIj 

^| (fldlll , energetics .-3 j«\t„H» *j j ->.Vl aJla Ji_*^j ,<d (JjLlJI ^jLaJLuJLLa 

LjM->JI j j a."u i-^j-jLtJI i-IjLjIU i]\ (j^iSLc (_jJ-C-J .4jjLljji iiJ^_5t_« ^Llai. Ci»j 
Ulrt jtl J».| tjjj e-I^^JI (jMiiiTt (jt (>a I4J JU^Ls ifljljjtlj 1 j*j ■ »l.i nfj DMFC 
tjj'vlfl'nitl »_ajLJj (jl (Jj^J .frUI jLscjj (j^j^£JI J- unS" l (_yJl!i 1 gia ('•.t ■ <_> L«^ 
(jLi tjj-jjl U j iii ^^jn jlSJJLI (j^*- 3 '(a^-J j j "^ (_5-3 aj (j >VI «J-ik Jj-a j-^j (_y!J 
3_AliiILi ij I » * j * i ; " a SjjLjlJI cjLjjUojJI ^^lc jl.t " °iLj jj-^jJI Li!>L>- 3j a ""' 

jyjl V» :<d^aj L>— ^La tillj (^JLi ,_yjj_iji cL^-ii jjjo (ji'viC i"."!,! jl^wI Jj-Li j ii' a 

(_jl i_J-«-»J (jl 1 ' ^ J ) i IjVj «J ^ M-w (_y3 «CL»ii»J jJ ^jJljj^-u (JLjJ l)' tj'-^^ C7-^W 

5jlj_»Jl CjI_>-jJ ' — ■■*■" 4_ual \)J ' ■" .' «JLa_iJI i_jij|j_^ij Jj_£|jJI Lj^LiJ 3jlj.j 

i-il ul ... ,ji jjj «,,m*i Ijl& i_al iiSij . jl_JI a • ^ * *•■ j! (_u -^»!l (_}i-lj Sjj-^aJLl 

^yk: (j^wjjJU^JIj J^jLj-iil aI.I V" ml CjjUi-i. JjJlSI (JjO JljJjJI ^^3 ^Ij-JaJI 
,U» ,Utl -~il f| i - j iCj|jlj_iII a JlA ) j, ,i "" («J LjOJ . 2jjL*j]I Cj|j_jLLaJl (pua 
j i 11 "i i i ii ) ) CjI ia *r i» CUjJi-C\ iJ ~il\ CjI Jj„l mi *ll ,^c.j ^^k: _ dUju dijLilja 
j fc» *»_' (j I 4 j niv 1^ o 1 i ii a (^ ii j j in (_yjj_u> 4£^_i ^la (^La _ 3j— -*.~iU Cju2^Ju 




^gjigJI UU5 ;J i ST inn 

J*. JLJJL^. Jfejj « n JPL j , - Ul Jjj-h ^ . Y » > Y f UJI JSIjt ^J 

JiUf <uf 4£j_£JLi 2UL*Jl cuLaX-jJI SjIjJ .-,;!<- f DMFC L}UJI ^ «» .^ 
(Jj!l>.LJ! (Jj^sji) : tjJba 4-ii3j i4jJul2aII djbjltyitl j^l 4 _> < ■ 1 7 T Lj 4 "m m IjLj>.| 
La LajJ 7t <-aJ <jl 4 >L"i (j-a 4JSUaLi jLflJ j, I ma jjaioJ (_yj3 fO^a rol»-a (^J 

■j ii 1*) u '■!•■**_' — ~ I " ' : ^ (j *( '&■ \ ' L*->j .((4jIj_«jJ f-^ajJLI (JUI (JjLJLa 4JLjjJo 
jJailb ^Luaj? ^ j -4 3jl*j dilj jl*j (Narayanan ^jUbljU .j .<_>j iJjj^aJI 

b^Lv 4->.Ijj i_£JJI ^ ' —"it I ^j^ — tj li<| Mill (j^_ «J (JljLaeJj ir-Titl ojufc JfLa ^1 
(_y3 4_Jl!La ■=! ; ■*:. .-.I j^ l t^ .t l ^jf ^_^jLllJ» : M_jLs 5^1 .^^, 4JL3-LII 4^LUJ! 
5 . - » , ^> 1 1 4_iJLi 4_iJLc (_j-*3 - I <j'"*" i"i SjLcl 3jjjj '?"> ^t — iin iil—i _ »^_, i"i (JS 

. « Ju^b J£-i 
b}L>. ^/- -- 1 ■ ^1 3 ; ,„itl . 51^ ... 2 , ^ aj, < jJljj 4 i fi *H ojufc <jf JuVj 

(jjfcj :<■ . t Irll 4jl_t ^yJJ Jj_^3jJI (^.3 ^Lof l^bj-io l^jL-C. (JJJ-II JlJ-iijJI 

4i^«J olj-JUJ JLS^a ^j .4_£,j_c ^ (jii-tjJI JjljJL^VI Olj-Jt^a 4_s-!jl 

(^oJV ^ J^ J' 1 r i Y • • Y f.\ *JI < a t<-> "'in ^ McKinsey Quarterly 

I \j s«- ( 3 j> ;~ ,„* jJa 4,-i,1,o «tl ojufc o^j < Mercer j-^j-i^a dnl^-j Ealey (^J 

diLfTj-se-^a ^jl)) :^jVj_2j I i 'K' ! i^Li^i 1 <j n j, 3 -»Ji jjSLal (jl I jut <3jyJ_t 
. I j"l ^ il ... /^a S^LoSs t «■''" j-I LSI /»j_jJI cIjjLlo JLS ^lt-l Jul ^IjJLs. VI 
I j~j a £j< " ■■* , -" l - ' '~'tjt j ■ -tl pi i is> j»Uj iS^ls. 2(1 t jjj Mi«tl a'^cVI ^Jba (_yl£.J 
iJojjeJLa J^ -■ ■ LjjLjI « ill J j I n't j »JjJ9jU L^^t Q " i nl 3«.LiSa <4_£j_=>Jtl 
Ly l\ j tx'.tl .j ... 1_3_>.V 3^— "'*' '" L?"^' clit <j i.i-r"tl jj^a JLjjJLl ^yJJ 4_aLu3VLi 

Jt^~. ... L^jL t ; ;-.'. lCy ii.|jJ| j|j" ^V| tZjLSjjJL 4_iJL>JI crjLj.il i f i"(«iVI 

2u,jLilLI diLol i^i"g|VI (^ 4 « j, i U CjIjI j.iitt pj-x_a^ jj^a '/^ , ^yB ^-^J 

jd 5jujlj>JI oljLi-uitl (<JLc. ^ SjuLj-u Jh~ I. L«_S 4 Y • \ o ^L«JI ^ 

lj_»jj V f.j-3e£ jl <3ji^_iLa 2 ^. : ^ ", < dl^jji 4( _L9VI (_yl£- 1 ^v>> «.t clj I j i 1 1 1 ^ m i r 
4 I j i • f (J3^-* '^ l?-*- L5' Cr'l l -3 j H , -J tT^J .«4 iir (jtt CjIjI ji ntl 4_ijj (jjs 

Baby Benz 3jb.nH 4j15L>. L»^a jjJ-Iil » jj^>II b>Lv 4^>.(jj (^JJI (jj^JLaJI 

. LajJ 4-J I o mi 1 1 ISj^al ijtjia C^jLs- (_yJ-ll 
.jv>->U,l - Duracellj Energizer cjLjLUj oU>L<lI ^\ SjUil ^Js {*) 



o 







eJUJI 



3L1J! jt-i'n*il_3 Q^fl i^jLc {jr a_i_Lo ajj jjkj i Y • • V j-jJjj (j-a j-j'>3l ^ 
rj_j»-j iLevin Lrj-i_J JjLS ^IjjjLLujJI i-^j ^-^ '-*>^ t£-^ j-^c. f-u^ iiJ-^- 
LfUji-uj (j^l n «j Ul£ i U rii^VI i_j^JlII (j^a jjllLslj^o LoJbj _ Voinovich ^ -"; a j : jj' a 

J * C (j^-lLU Jjlj Agi * n % t — (_ySjj-ja2l 7-JJ Mill ^nl-v <\\ CjIjI.j mil A Wll iftSjl mi « 
SjLijji Ci T- uin l t*4_i_!l LiJJj (ySj . JjIjjISJI (_,!,! a j^JJ Luj^»jLl11£ (j^i ^iL* (_gjLt 
WjoJlII jjJJ £J_>jOJ J-*_j) (J-^L*- j ^d "hi CjI j iA 4 ^ lill _ jL> j mi ijjj _ (jjjj i.Mj-a 

*Ja& (jj» (j^ojj jj^jJI Lj^-sej (J*ju ajlj-^ Jjf (LSj^jat ^a f-Ljj V subcompact 

. <LJI «i Mil I l^J^a I 3jlJ9 jjlC Jjjo V * • • (j^a ^fiSl l^ljlo klu ^,111 4-L>-jJI 

frl in r I i_3j_tulo ij H**^ I ^ ■*' J.' o^-^ lP Lr^ J^JSoJI L)}Li. jjijj_a *_^_jjIj 

4 jin"^ JjJ^aJI l_j^A_=i. (^yi^. *.L£JI (_yJ9 j^jJI aLoJLI (_lLse_ualj rj j Mill (_)»!■»■ a 
i j 1 1 ii j I^S -.j-LajIj 4^j_£, ^Jjj ma ^yALj JlJSj Jj"' -"II ^yS CjIjLljjJI 2f 1 *■»> 
i4jj_*_l!l ajji fljj ^TiJl^ ^pJI ia^LaJiJI 4_tLUVl CjIjL^J! ^lim i£j-i ^j 
as «NECAR5» jl>l> £y* 4-ijLij g< II (O-gjjl j i »■ ^ £ijl>-V| <Lar ..^'Jl «J-A <jL 

3j_ljSLII (JJlII ^yfl (_j— uLiJI jjl£» :^ljl^ j«-AJL».| (3^-J • ^<j"''~ > *J (J', 4 * 3 4-9sj^s "^J"! 
(_yi <jjlJLjj «J (j-°_5 <-<L>.|^"i MijU 1 A ^jlb (_," ->• Lbjt i"\ CaJJ^jjJj j-Ainj mi Jj-a 
t^jJoJI (_ylc (JJJj-Sj iO-^jLj /<utjl ii"ir V LoJJJ .((L^J^a- 3. mi ^UUj 4 1*1 m jfl r-jJo 
4 fj -.. (J.Lt.ai 4_a_ilAJiJI 3jl _i 1 nil o j-^j lj ^ j - ■' I jJi-3 ijs^jisj (^3 <Ljuj_ul)I 

olSllII «_j_4^>. cjISL-uI <ULui jjja jLsoJ 3AJ _ 4-cLuJI (^ ^Lj_« *> * (jlc ^aj)j 

lJiJj-aJJ CjL^-C 'ji ~ " Jj-^^II Lj^I scj (J-a_«j (_y^II diljl j mi II j j Ti-»,"i ^yjJl 

I g" a J O^J - '-^J'^-i • A J^-'^4>i^ lA^ a-^ 4 • j'^"^'' LfHJ-^ & ' '■" "^ 4_uaj^aje_a 
^i^. I -T- j" j o _ ji <^l-> 4^j. i.7i ) J^jJI Lj^M_>- i_jjL»o (. \j 1 V ^j '^ / , ,^»' /. J< mij 
j^JJ 2 1 mi'IL Ijl»- 3j__ljS SaJai. L^l» '• ^l-jl^ i^JJ^ Jj <* j ■ ^ JL5IJ ^ -»j ■ ^~-^ "^-J 
- « (^ jmj <i -»- VI .njiSaJI <Jltljj2 JjJl>- *ljj L« u^\ jJaill (JjLso 3jUjL>. 3jii 
(jji a_ijl_3 3-aM^l cJSLi Jl^ (NECAR 5) SjLl^JI ,j? ''-i-^ ^-^ "^ U-«J 
(^ (jisjijlj ~ t» ■ ., II (_j2ij^ J|^> a 1'^ 1 JL>- (^l (j^-J . CjIjIj 1 »tl 4-cl 'i in ^Jjlj 
LaLeJ 3^£.j CxIljLa Jij^jJI Lj^Li- aL»I (JjjJaJI jjl x 1 n"i _i 1 11 i3 nj<l, itl Jj i>-»LaiJI 
L_uUt ^ oljl j, ...11 « ri j ui ijj^U :(»j^—-. Jj^i> = 3 JUVL) jLj^j^i _ Autobahns (*) 

» (4>- vliil - t . ii q il t a 




5j mi i i-li^-Sj JiJSj .CjIjI _i mil 4-fcl ino Cjl_S_ixLaj ,_y9 I j at, > V* >..! i Jj | « "i j | n j'q 
tiAJj J^>- <LJj^is 4 i^ « JjSjJI L^'Li-J tlA^jL) ^ J<3 ^ 4_)Lj/j» tf < 1 <jj 4jt* Lu-o 

- 1 (j "1 aj.j i—lt i**>fMJ Sjt^jatja 4_La»jJI i2*jl£ ■ "^ j' ■■ ***' (_yiJI i— oJjJI j-J-C- <1>.^JI 

: I (j" (j a (^ J mi .ill jjjo oJ- 3 ' J' tlr^-u^ i_ilS Baby Benz ajlji.itl ir^JlS cJu_^^ 

^JLulj 4_£j_<fi 4I3U9 i*.«iU./«l 1 <i m ■»- |»jj (Jjl j-ua 3j j j ^ ell£Ltii_a Cj^-gJa 

id , -. 1 , ,-» /» dlii ^ o 4_L».LJuJ (SUVs) (jvLj-usLlj (j-ujl j 1 n jjja 4JjaJL'j -j\ 1 iijt^-S 

jJbJ *(_)jiLj ^Jj-i '. n mi (jj-1^- -^J-^J-''' ljt-*ilLj _ JaSjJI Li^Litj (J-aJLJ f^ji\ S^Lujii! 

jljjJI jj^O JJ-C ^^SJ 1 *■■ C..1 ^W lljLi_U I J J, J Ml (JI-^>- 31 Mlll.ll (JljjUl.lVl J J «1,1 

^3 d^>Jt u 1 11 j «" gl i^i t* VI (_p-AJ .<— fl-uajj (j^-3 J-" pj"" |,v <_)-i^aVI q\ «~t- Mill 

.(NECAR5) SjL^I juL*JI jL: jiii . Ull ^UJI Donner Party jjjj jj^a 

^jjjj . ci a JLs-l ^Jkj _ Weiss (j-uLa jJLi_aJa.a Jjlc. i4-15L* 4 K mi a LijjJ iCijLS 

.((4K,i.U a_L*La (j£. w-wJj mj! LujJ jjSj (<J» : !vL5Li l£JJj ^yic <j1«j1j ~*&j-L 
cjUoSJJ jlj»I Jj t~»' ^ya 1. < j ml jus ,1 jl-^tl jl g i<~> it ,3c. pjLill *UI ,jL£ 

CjVLSiJI mJJl*.} ^yJJ Ji n'niU 3jlj 111 3-^- tlv -4^ O^ i3jj-»jJI 4_u_j_pSJV1 
1 4 K mi 1, t <LufcLa tj ii iVi^i (j) (JjS sQjaJs CjLcI mi! (jj r r , t ijt.l jj-s" Oj9j . <jj^2JI 

.Jjj^^JI (_yic 3jlj Mitl ^jj-i-uj SjLcjj L^s-^LusJ aj Cyj 

4_lLjJI mj-AJ <jl_j_>- al (JjJjl If 1-Aj STi aJ Mj^_i-t 4 'j j 1 11 (J.J i^L-gj dJlxAj 
ifr^jji (J^ ij^a («ji-J-II (_,t «^ '.3jl j nitt I gj II r-tLso ^^1 Jj^^il 5i) n tU 4 j" -»■ " 1 1 
Jji 4Sj_i5J 4jljLJ jjjjjj 4l-i ■>■ a i_j^l ^Jl 4^3 1 1 11 1 j 4_>-j!lJ (jf » jl^" ml z tIxjL3 

<_jj^ (j"m.«j i"«i^ I jj VJ tt^r^jj 1 -* jd^ j* (Jj^l 'ij^lj i-^jjl j 1 » 4j_j_*jJ (jj 1 11 *^t j 1 

■ **■ -^ j I '(j^^-jj ' J d ^3-^3i p"* ""' ** " a J'J) T .' ?-** mJJJI ^-jjj j a jLLxa 

4il^_ii (jiajjj L^jI (3^1 t?-"'J ' Luji^ ii jiLS 4j"^j j"ial^)\ 1 n 4_b J_a (^^fl jjIijjlj 
4_ta^>J| CjVIS^JIj 4 o'^U olS^ Mill (j-a jL>ol jJkj iJj^aJI b^L>J Luj^iLiJlS 
j t aJ . ,. a j U ,ul JlSJj .CjIjI j mil <)IlA (_>J-ja (j*<- i~u SjLcV olt->->- a jJj3 (_jjJI 
(jLa-tiaJ '. LajjcJ jl (Jj-s T • * J^ ^jjtAJI SjLcV CjLLvLfu ^jjjll jLajl J 4_£j-ii 

3j_!i_^ i_ r 1 1 njj 5 -^ 1 — m io^j i»j^-" jjJajJI (jy l^. iiljiJLl ra-^jljl j mi J j 1 .-I -»- 

4_t3i_3ea^aJI L^jLiLu Jjl 4^_uJI jj_uaj r«ls i4_uiLi]|j 4_lT< f.u-^- jl! I i-ljLjt i^ill 

) jLijjiilj-a <LjVjJ Sjl j mil Jj-i-aj Jjij VI 
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£x_alJ— Ihll 

■i ir (2^j>-jj Jlj^JLj -!>_a— >J J^iA? - ' ^i-' - *" ■' *"' ' " " _>_ £ - -^' ■ " " i(«JL«J! _)J 
i > ii " wjij . aj_uI (jj^-LJl __l 1-it a _-JJ 4. i » . i «,.' \— i _)L>_I (__k 1 «iS , i__J___a JS 
- <*_— l_ <i___bL) _}j^>" c ci (J-us^jjJlj^JI Jj-lj _lt-i-»A 3jWitl <J-J-I <jT (jrnill 
(jJ ticj-sej _ J -J- J Lola ^ " * _-lj L____~J 5jLa e ,„lU _Li_j_I <__> J___j l_uj 
4jSJjO fl^Jt * I __*■*■> nl (jj_-j_i_jj i<Lo_L_JI ajjlill JjJi_JI J^Ls- L_jLu <j_— u 
(__> <s__ ^___JI 3 ^ -w j — Jul J_3j 3jll SV.VI SjJLflJI i_l_i JM-_>- JjiJjJI (j-a 
(jja di_U_ jJLj- _j_a__l <__]1 nij-iSUI J__l — -J^-i <j_ JLjJulJI 4jI__JI 
(jl <■— Ij CO"-**' -—I— JJ-— ' _____ _4»J 'C_> ' .'*' ("^i 4 -" ^ jT-.T"r II 4_J-u_l Sjj) ifl 

(jl <— — (jj^ "">_? <<-— !i (>j» ^>— i— — j J—! (j>— j jl_ 5_«j}_ll cj'jI o *< **i < nVI 

|j_ JJJJJ ' i > J ">> J-l I (_, lit-ull (_LxJI ^_ 3j__Lj_a _fl>-JJ.t J <jH tr^l JL-2-jJ^I 

L^JJ 3.j initLj (j->^>-3jii j<j1l Jj-«j _r— 'I »<_ iljl j intl __£>__/ (jji jujuJI ^I_pl 

jl ii-'if i»-t.a-> (_ll «_L_yi_> >_ljlj mil (^ 4-<al J ^eTi-i .i- 1 j_i *Kj J j'"i Ijj_j 

<__ ^5-^3-!l LiM— >■ 4j'> « * I _j>— I J ■ '-» ' a ^ l__? (jL J.>l— >_ <— _ _Li_j 

ij^>-jjj,_^)l J a-Tn ii J JL9 tji iTi mil |_-flj . Sj__uLija (jU>JjjLt^JI -ij— _«J _JjjJ_ 
(jl_ (jj La gl miTii i«Ll (j__»-LJI (j^»« i a^—ja . SjJ.-y'U 4_)__l jjl ina ^j*a C"~ *" 
I on J i<JI <i<"(i nlj "Uj^ieJ (jSLaJ 4lLse_U CjIjLjJJI (jji (jIUij (JIJllI (j-La^jj, > jgll 

c> o>LJr.„' miV solax farms 3, j m, h„ il.tl fjlj-ll j! rlj>" u^i 6i>-*-T 4 -? ! - : y 
. ' ((jjLij ^'Cll (J- il-y * t, l l 4 jU r ) eUl <Jl>lj j jjsui (jJ>!o (j£. (J^jjJ-j-^JI 
t ~ vl S^ Mill (j^»« i j Siu i(JL>- (_J| (_yi^ i*4l itoLaJI 4JjjJLI tfjuk (Jj—usjJ Ijl IVnlj 
(_j^>^Lsej_^V (jj)_Lill Jl (JjjUuJLl Jjjj iSjJajjs Jj^J jjl ina j»|j.jr" ml (^ jj'i?! 
^j-a-cnl Sj-i-< i f> <LuLj-o_p <L>JLva 3jL>.j aI. I'V'i mLi 4j^jull (j^a (j^- LT^JJ'Jt^' 

oIjI t m^I (jjs 5_JL>. (j^Sj |^J oljl j mil « Jut Jj—a (jSJ . reformer t __>,'\ ^1,1 

. (»^jjl cIjIjLuji (jja cIiLLijj^U IjljLial (J^i ^ S j* ■ -■ LjjSJj tLaLoJ 
i(jj_)-ljJI (j n Sf (jl^- i I JL* AjfcJj^J (jl (Jjjl" jU j»l JlJcJLuiV (jjjujil (JjLa^jj 
3jjSJ|»j (_,« j ijV-iII jLjtll (ju r-jljjjj t5-S, It "a j^l ma (j_a ojj^ mi 4o-l_IJj (j^La-i 

Ijuk Jjlsbj Jiij -(Uajl mi L«j <jUjV( ijuj iSjjLuJI jl^jil) biomass (ca^pJI 

J— ___— _ ' ______ __ _ __ 

t^c *Vj_tx jl Ijjd ino lj— ^ *'>- ♦tjr'iy^ v4>* _U-*^ : (*^>*-^0 _t^Lj>4-^ 1 Jj^U* -electrolysis (*) 
^j-3 L_^J tj—iLj-l! JjijmSJ "^ I _3__s_— i 3_i3_k.j_Lt C-Lj^j-*! l_J^ » T\ *-^_->- » ^ 4.7-.-U ,a ^[jj^^ j\^3 jjj-^ t3__)-^ 

-rH_>->_-U - ' _"' *' **~ '"' v ^ f1 " _J^ -J-t_i it__i_t_jj_-_ a| «JU__ j)>_«_uj i 




4 l*lS* 1 I (j-O 3j_J_l£ Cjl J aS »JT-"| .ll" (_yjJ! i3j_^S_flJl (JjJkJI (jyfl Lll JU>- (Jjjl "l jU 

jj^a Jl ii j in 4J| ij 1 LfcjjJU J^jl'i jtl 3-xliil JjjJI J-ii-dJ Jl-3 1— nS" i4_ja_i_>JI 

Sjj-u^j Jl-nS 4j| ^Jb (J^jl"ij<il' ^ (_gjl ojS 'I >_<ji.tg"i'l ^''"l <Lxj>- (Jjuiifllj 
jjSI -Sj^SJ (jJJJjJLfl ii^l <". Jj*js (jjj-ijU (_£jL»_jS!JI (. , ijj.g'ill (j2lU I in t4je_Li»U 
_ 4_c_jgjj_S 4 j '^J-^- "^'JJ tr^ l£j?"' "*"-' ^' ' "** '(Jj- 1 ' 1 jU (j-* j j 1SL1 1 Jlj_5_«j 
CjLjJl^_« r 1 "--»■" ij-^Jj it (j^j'v.i't 4-aUoJI (jjs Ij j 1 ^ lj^ > f H<) " '""' 4_iJaj^£ 
I <i ij J 4(4ja_j_ja <L>-j.> "\ * * J A • • <j-u La) 4_jJLc 2jIj_j>» CjL>.jJ ^JJ (jj^-uJI 
j-t <"ij_g . LiJj_2j 3jl^>JI oJJb tlJj ( _ 7 J{ JjjLj-JLI <_yl£. <LLaLaJ) Lg3!M j 1 o t-LLto 
O^ iJntl (_p- (j^a _ La j j 1 n 1 _ I j is" <it cc^jjSJ r-L_UjVlj (Jj-ll * j 1,1 jjbj—a 
C1I1 ~»» ijjJaluilj jj^i Lujj-a-tlL^ jj-« I <j"'l"^j (J^L>- (j-fl-^ :4 _i 1 11 j\pl 4_j-L2_jJI 
qm 4-ajj>. isUaJLi i^jiiu ^jVjo^ t_ij j^j jt-^»- '>*-a J£j NECAR5 ajljmll 
(jjjJuU ^gjl.oj'vll < .j'tfl'll Jl^j *} I o< jt ,CjIjjLj£ VO 4_SLLaj J>j-3aJl LjM-v 

tjj 1 n SI OLSj_i2u p ir>j (_£ JJI JlLsoil i_dJ j rfl (j cj > jj llfc}'-'"' (JJ)"i^^LiJI j "->Jj 
Jjk (l>SJj • ^J LoJl2j IjSS^. jja (C^jI (jr-lc iLijj&3a 'JJJJJj* (JL^-^-J '(J^>^ 

£-L»o jjkj iJ.o.„"i -kXI J—i-C. JliJ_^>JI tdJ j fj-Sj 4JL>. ^yfl (ji! iLaLnJ ?r iXl j 

x-ulj (jj^JLjJ La 1 jJjjLjjJLI j "■ "*• ^ ' •■ ** i^j^) '.'11 l^jL«_jSJI ' .•_''' a ~^ cjLjL»-^ 

4 n -r j 1 1 CjIjIj uill (jlfl t4 jiajtl CjI, ) j rtT*i1l (_yic 1 iU"ll (j^s I i^ «ii jj (_,^>-J 

j_4^o ^yiJI Jnsight Iju^jkj ^Prius Ijjj^j SjLmll J!La _ l^ti-t 4JL»^JI 4_JLt 
fjls 111 « n "1" (jl >> j til 1 11" cJtjLu _ (^Lj^SLII ijJj^>JLlj (jj^-LiJI cjL^j—stji ij^ 

flj — A (jl «_CjJ .Jjj ^' i^J "1 1 11 a (jr-i^- (j-^3 '.'^ (_gjl 1 jSl! (. 1 j 1 > (j ~( 1 1 (Jji-3 

i4_tJl <^» ->J1 Sjj-SJI '*•-.;-- (j^s iPorsche (jijjj oIjLj_uj ^^bLiaj V oljl j mil 

ol^j^alSUI 1 ~ 1 t-i 7i "1 1 1 ^ij.-v. : jJSjJLa jj-C. (JjiLjjcj (jj^Liil (_>rit 1 ^^j CiijaS L^jl-3 
(j^ in -^ 1 oS ' j_y J) 1 T' ' I (J-"^ P'J'J-" cr^ "-^ J 3-\S _ ^} (°*^3 1 n n cull Ag *y il Ijj-ud 
..l^-Vl i^.JL.^0 iJ^t >a - Jji^JLJI jj^j ^ :^jL«jS1II (^ m'lM^I) i_._i'i^~,1I _ Reforming (*i 

.flJ.^H-LI - (jKj^l |«2j j^jj ,^1)1 i(ijjLojjVl) 4j_)V-i." 




ALoaU'&SlkJI 

. l£jj-af *L*jf J£ (jr JS l^-J^Kj l^jJ Lgjlj_i ^ q^Jl^j »^La t . l S-n J c iX jliajjl 
LiUj ,j-a 4_j|a_J1 ^yi t^Jj_je_u/ (j,jJI_3 >4 /_l^^l ,-iljl j ... II CjL^jwU/ CjJLCj JLiJ 

iCjIjI j i utl lilts (jjo 5_i^sL>Jl L^-jLaJ rL^J^ I j UU^ .^ , „"n tijJLLjJI ja^JI 

1 ,~ 4 o I -i 1 a 4JL) i(j_j— j >->ij^j 4_-« ol_ a- £jj> t Williams j_jal_Ja Cjj_jjj (JjL*jj 

t jjSjJI b^L>.j o^3 'jJlj <_)-*-*-* c?-^' ** 'JTd^ '*'ljl j.-tl jju 4j_tj,LiiVl iLui^LLLI 

4jjL*aia^l 4jfc^Jl £>La (4jJLii5lJI ^^li-ljJI Jjl^^o-^M Ci\£jS*-* Cj\jLum *-a ^yk 

d_JL*JI 4_UJ-JL1 5 iKilLfl 'I fl~*< y.^1 m JjJSjJI Lj}L*j Jaju ^^Jl ajlj .nit 

JL3 f(jjj_ult (_gjL«_iSLJI c-m.*> fl'tl jL<£>- ^ « in 4 iairS'a i4_j^l_Lbl J^JJ i_3^T o) 
(jJI iflUioVLj i J_^3j_I1 3«.La£ ^^ (J^sJLl 1 nr\ iWiW <JjLaj "UjLjia ,j-a _p£l (jj^-* 
(j>i 4_uLjLJI 4 n -y /j 1 I CjIjIj mil <~ii < I<i'i JlJLs ijL*. (_gl (_yic.J . 4_u_ljJI Jljlj_aJ1 
J ""J ** " O^Q- 1 ■ A ■ -— - * **■ ' * ' Cji-il « i iVI j JoJs&JI 4_JL*J3 (jjj oL)j)"r i ii, a j_; * •»- ' 
4 iiK"i I (j^-Ij - Jo^ajXI Lj^i-j jjJjojJLj (J-4-IJ (jjil\ CjIjLi_ijJI Ifl* ^— " ^^jJI l£|I"m 
U^Li-j (jjjJLjJLj ^a »"i iJ ^\ CjIjWuiII j, i ii -TCJ (jl LaLaj (J-ai>Jtl (j-aj .jjjSLj (JJ3l 
(j-« 4 ir-i "nil kiJJj (Jjj—S^o (_yfl (Jji_flj ^^jJLiJljj t4ij ■>■ gll CjIjI j mil aLo! JjJbjJI 

I j~,*al ,Ul j L J, £ ,4_JULl CjLLujJsJI liUj j i ii ii"j . bjL><J I <j ->-l-»-iJ 4_aj^UI jJi^' 

* - * 
Julj ijLl i Jj_fl^JI cJIj I j ■*' j " ii'cvj 3jjj_Ja (^ 4l~ a"i„l,l rf j ... i * jtl i_jj_ul!I ^1 

AjIujo 4jj1 iVmil 4 i.i . nj>i jj*j tWorld Watch .i^a ^ 'u'- 3 ''"■j < " J-^L^iJ 

p^_«jil ia^I^jI (^,3 «^_iifc tlr^-JJ J j gll ^)-«!liLxll al.l ■>*! iiij/I)) jjLj '4 j ijjll £jjj "■" ' 
4,-1 ni l <iLijJ _ *lj_u/ J-^- (j-ii£- 4_l_i_J1j i^Ujj ~ ml,! £ya JiU _ J. _ i_i.aJt (j-ai-jlj 
JLvl ^-S J L<kSj .. . *U_^_ifcy>- 4_u3 CjL^3-C (jJLijk Ci i.ii jH (j< -^- _gj ■ ' J j ' ' 4 j"i -r'lll 

I li'C ajiu'a tLLJcu Lt-L^-jjjLLA IjI irt'i^l JjjJ LiJI L2l>. LJjj3 LlJI jJ» :(j^>-L^1 

.«Y« \ • |»Utl Jal*j <lJ1 J>^_pl 

SjjjJI)) (j! (_3-i<£- j ■ — ~< J c ^i_i ■ > ■ iiiLIJ (Jjj J- ti l j^yJI J rj *<^1 ^jj_al t-ukjbj 
,4_j<^>J| j_tijjll 4 ~i \,\ 'nII jljLjoVI CjLlLSj (j^JJ 4_JL*_i)1 (j^-J ?u^i 4^ojLiII 
iflllaJI (JoAOjJl) 4«i i-«_;\jJI 4_2j^JaJI Jj^>«J <j-*J • LaLaJ 4<ljjj^a 43llsj i'ia.l^Jlj 







aIj "r "i nil J-JLJ 't(_ T ii (JS (j-o («-^>!l (_jl« *i . « ij-T iiii in JjkB :^jk nj^KjjJ-j-^J! 
iLiiJI I «> u.1 i^LJI (Jjj w tx«tl <LjjJLiiI i_fljjL« ^j r La^io _ JaJ3j!i _ (j-La.jjj.JU4! I 
c-jj ." ' 'J* ^ ""* ** I) i " 'J <aJ OiL>-*"' <-^Li-*J ■MA.' yll Ll j">- 4_fljj_*_a 4 J'J^ -JU ' j j M 

3jjISJ (^jjj mjjJIj 'Q^U-ij 6^ *>U1I (^UVl jLLa-UI tiilj jjkj .Hindenburg 
Jj^>- ajLlil <j> ts\\\ ^s> I . >> j-T tj^jj^ilj «.L«i«Jl yiii i '.!£ mi "03 . ) ^TV .»Ljl!I 

:4_JLJ! dJjLsJJ Lil »J^j& ■ £jj~ ■ ■■ 'j ; 4jL/»LatJ 4jSLuK-lII 4 in, I 'i^H jLlu/l jjij 
Li^VLitj (J-o-»J i^M CjIjLljjJI ^Jjlaj (^l diljl _i inM 4-Cl iif> CjLS^-u) » I LiTi 
(jjj_jiJI £_,_« j»LiJI it-tnil! jljjJLul ^ylc Lol o "i r 1 (j^3 J^lii 'ill Jj j i ii *» JjJajJI 
aJLA OJJ »J^ mi "ill LujLsj 4 jj «mi1I i^l^^l JjLjJ aJojus CjSjLj JL3^ . i V> mj jI 

jj^jJI LM-a> jLl^IL^Ii) **ui\ I fl^t «~ IjSlUTj ^U.tj i^LLal) 3jjJla!I S^SLill 

j_ r S_»_5j>. fi^g ^ (JJJ (jji cii!j (jjJU-aj jiJ(^-jjSLa iJa^JI <.j) i ii t j . «4 j '» JJ I J <jN 
iSal Ull I j i . ^ /■ (j-"jJ (j~L>-jj.lj(j1La i l^ir jj^jji^laj ij^\ Lja-jJj) i^'i 1 ! 
5Lk nJ^SJI ^^ Ijl im'hI j_i^sLulII j~&\ J-4 tJ-La-jji ^^H (ji (j-« (<^-^' (_,!« '^ 
La^LLa tj^t-j^.ljgll Jjc>«-1 (jjSi-Ij . 4SI Inll j , 1 1 r-> <iS ^xi^JI jj-iJ! t^J-" 4_La j^I^jj 
frLlI JLo 1 1 g« a , 1 -a-* ) (_jjll ^jl^LulII j^£. 4 1 i^-iiit (»_aiJ (j' ' '-l^ r t4-SI t-»lt j, I ir-m^ 
— m£jJ»-I 5^>_xj j«Jtfl ^i /oje-ail jLoj Jj^so 4,_i mm La J-Aj '.(_gjjii ->-VI Jj^jJI jl 

Si-dJj J*^ (j^Vili i^? jujj ljl.a-1'q 

My~.-^j • I g ijj-se-ll j>i,l V"i 1 nj JLfl frLcj (_gl ^j^o <Jj <j 1 hi <— ij 1 11 "1 1 1 P3-2 *^'J j*. 1 
r 'j~ ■>-' |_^ (JS! Mill f" j 3 -^ ' j" iLuLj 4jLS^j (j^JLaL»JI i4-ai «i ill j« j^j jij ■ ■■ ' *j' ' 




gjftydl 



&SUJI 



j' 5 IM mil dJaLUlLa 1 j-ljfcjj,! j fl II JJjjJ (j-ifcj (Jj— i-! 3Kmi a cdLiAj .4_JI 

jj_ajj .(_u_jul 1 1-< ^- aljiie "mil Jj-J^Io jj£. _ Ijl-i <i 1 - pjjJ 4jJliL3~JI AjJLaJI 

(_ i« ifitl jj^a 4JI I oS i(j^->-j^J j flll *_jjjlil 4_aj^UI i ijiLJVI ■ UjU A- .'ll~, ^'. V 
Jjjjlo (j£. 3 ^Ijj^ g^tl SJsLtoJI fjjj LaJLy l^LaJI CjJ9_$JI ^ L&_jL*jI 4jl_il! 

-j-uSLi (J^jjiI *jjj~dJ »LtaJ J-Aj iiiJ^'Lu/VI 
(jjj—sejja j» j < tn'\ ilj^S m o (^ Jj^i-jJLj (_>^aiB il (_^i i_3jL_a_J '<jjj JjU. 

{y» Sjij-^jj.Ugll 4aliaJI (j'v.ftTi *J La 4Jt ^^jfc dJsjLuaJI *jU.VI 5$. ..Las. IjU 
( _yoj_oaje_> _ (jj^S./n"'.! I j t i^->j ( _ ? UI (_£j_j£JI Cj^LjJI Cj\ i n i\\ lLUj ^1<* < < U "i 1 1 
^LjJbj ((j^Lta^l (jlc Jj_«_uaJI > jU" m"i jjlfl _ jIjl-xVIj i(jj) •*• " Hj njLa^l 
7-ljjV JjJ3aJI LjiLi- (j^ CT^JJ-* jjll al jVliiil)) jjLj (j-tJjJj ~r*"'"' '"* 



^L>- i±jM-jJI clil j "nil (jV"il (jLi i«ilj^l Trr ^yl^. j j i n"t 4 jh-wjjJllA (JjL3» JjiSjJI 

I jjk jl»-Jj (j' Cy* -^ ^" ijl t"ii"iVI fj>xu c^?*jj' *j<3" <j' ^JLJL*. j-»^ i(j'- ^' ^ cr* 

JjjLiLjil j i" tj <cH->-Jj.' J (jll ^i^ui 'Jlim Jn in (jjic.J -jl i"i <*. 2 1 (j^-*J jiaiJI 
31 j mj (jjla^mlt 4 i j , I, a SjLa (jj}J^I La-Mi i3 j<i mil 4jJLc COITOsive 3JKf SjLa 

^1 cjIjLu^JI (jL i ^ ^^V (»L«JI jjj^ 3^.5, Lgjjjvf ixuljj cJjU. alj . JLtliVI 

(jjo uLal jjji (jj^ "^ <4 n jl in 4j i ii.l i ft 4_2j^Jaj ifultfi jJ 'Cl*"^JjJ' ' .3 .' J a *" 
jLS JL»-I j.j i*i j La£ i»Lal_aJI (_y5a . (^LjjjjJI jl jjjjJJI » Jsr'i i . "i (^jJI CjIjIj mil 

(jl (_iiIo I jl_3 4(_>j/jJtjaSll! <L«jIj 4-L>J (_yi oljl j mil ^LSj_ii |_^J_»-Li (j^Jjj. mil 
J a *c> Jl I (j^i i Jyjt>. Jj^jj (*>^^ «t j*! Jill CjIV-)Ii nil 4_SlsIjj3 ^l<" jjj^iiJI j ' x -»_■ 

(jl ^Jkj i4_LiaJI (3^-5 J Lr*' c , -^<-<-<kJ . <Gjij In'w 3 L > i'i i_j-j u_i (jAflj-i jl 1 aLoj 

1 4_£jjjU ("i"i '^'"jj tiSjjJI Sjljj. «L>.jJ (_y3 S-jjLiJI dJLaJI (_y3 Q^j (JUj-jjJll^JI 

j-utj L^J^ Jl »". mi^U 4liL^ (jj*^ ijji^iJI 4.^jjl£ 4 r uujs\^j 4_u^jj^jjja_LA 3jLa t^jLjj^ _ propane (*) 

CjLiIjU hi! ^ ' k ^ -■> j t_dj jj ((^^jsJI ^* -'^^ eUbjjLj jj_3 jLi j^J] jLijj^_JI Jj --"■_' . JisLLaJ,! (ji^ Jl^l 
(jf^t >j 4_J^Iil t _ J lsl^-cVLj Jl^^^S ^.1 ~r "i iii_ij . 4_LLuj "j j ' ^ ^^3 ^- i ^>-- In * i'^ C i ~k j <> i nLj- CjLjlj->- jl 

.AJV^llI - Lu3L>- !^>- ■ ■ * ^" i-jJl ^ ■»- -.."tl i~*l^l t- 




oL£ 4jV jj*jj! jS ^jj j'i,>m a jLkiU OL? SJjLSJ! 4j_>kjJI ^1 a-ii„;Uj Lai 

•tflLOoVL) i4-ciloJ jltiiU I Jig3 '.sliioLi. L$jl jSjII <UJu (j-»£ t^jljvjjJLj^IL Ifjla-o 
(j^j 1 \ \X\ »L*JI yj». "JljJlC Cjlj-a (j.ulUVl lLsj^J.1 ^ JL3 <<t! JjU^o jl>.T ^1 
,Jj i}L<^l j.-r n m «J jl Uil, I (jl jjk fj-uoalL 4JL<3 (JjjVIj ■ 4 A 1 nj-a J*jIJl3.| jjj 
(jj ■■'_' <l Ltlj^M (j,jJI 4juIjJI CjI iijiWill 4aJJ CjjUiil La dJJjj .(Jj^a. 4-i£ J «" i". I 
(dLua-aJI iLiLajV t_gi V j hS - j\_£j.^u U^JJ 1 ■ .! I" ^"Lj-jJ (JjL-uJI jjJ-U <Bain (j\j 

i&L^JI 4—1^^! <_ ,, ,„-, ^ Vl^L-J cjj-SVI 4jjHJI ( , , , „ jt ciAs" ^1 
(jUVl 1^ * i~-.,.,l ^1 . .1 j-.tVI Sju^^-^JI cjLSjJ,! JL«.*ii.hI ^ static electricity 
.(^j^-jUJI *LuaA!l (jJ! ^jjljo-aJI ^iio <yj (jVI j> jl>* 1 ii* ^Ij - jIU;U fML <ys 

(jjJI i"jLj_*J1 (j I jjk ij-"^ 'tj^-? *j-jJ U t "t jt*> iL-kfljJ.1 Ijufc (jjj jl n"i mil ^joijjjlj 
iO,"i "1 "r j I 0^ _ ' 'I A'' {j\ « "1 j 4Jl (Jj ijl •*■ li'iVLi i g 1 If AjSLstja (j\j>-jj Jlj^JLj (_J-a-*J 
. (iyc-ijlj 1 nil JjSjj cdjUaia (_^ia" Vl» - <LsL>- 4JbjJaj 4jjJL>- 
{j^JjAjl^II j^Ls '(ji)-*-*-" J-* (j^-JJ'-tjg^ <^-ljJ i^JJI i—uljloVI <_£jL=ei!lj 
1— )j— lu, "1 (jl 4jIj jj (jS_4J ij ii->Ll«JI « j «i -v jj\-J (j>s ^-i)^ ** J ij J « »<->l i'\ iTLaj 

..LLijjtj ^ <La.i ie.* in II SjLjJL) crystal lattice 4jj«LJI 35> j *it1 j-j-c 4_cj mj 

4j2J . 4_L4jk ii jJL Ijjal OOJt |M,I (j^->-JjjJ j(jll 7^^-US (j^ <—JJ I 11" 1 1 (jjSLj JL9j 

u ^r »Uoj lt^J ** J** '""' ' * jj ■ -*■_' ' '"^ ■^•* v ^ "^_ (2t*^JJ ' J d^' a 'j * ■^*" A-JLj 
volumetric 5j^-_-y.>.H 4~iLlaJt 4Ja\!& j ?„ c jyt-^jj^M d.LL" c j <^jUJI jjj^-jeILI 
cr i«" I4JSLI tLjjIi Jl^- ^ 3jL;t>. (jj>II <iii. (j>£s ji2 .(jjjijU energy density 

.(■\jjii\ ^y» I^-jjS l3-;t>- J » i*iij tj^-jj 1 *j^li 0' 

(jr cjG 4 j'xj^al <S^_ii CjjiLi) Ju9j . lt^>- JJ' > J jl' ' '-* * ' *-* J-* 7t-toljJI ,_}*Jlj 

qyvjji t _i j II jjjj (jyJSLj La (jjj^ej 4 I*><u i-r^j-19 (^^ g-jj <; m f-ljOJ-L Impco 

(J «.t" 2j_LJLjLi9 OjI j I 111 7T. a I 11 j i '.4jljjJLI 4-j-a^_JI tjic. (JIoj i— 3 2?l ll-|« i^-> i.*«--*»i 
^ljL»_« x_ju gjj^ n^.tl ljuk (^Ijjja -(Ji- 4jL«j^L J-*-i p \~in~ (jl JjSjJI L^Ljej 

fjJS 4 >-jls JLlc JaJJS 4_flJI (j>» (J-31 ' ^»Kj (jl *3j_jJLI (j-«J '(jl a^O 4 ajl uo 

t(j-U>-jj,,l J g II (j-a UaJLc. £ * (j^a j-i-SI (J-a-sej 4jj£L1^ i(JL»- (_gl (jyi^J .jlj-^^l 

4_$j — £JI (j£Ll .^jl — «JI (j-jjJuJI &1J—6 >^> (j->a j J ~i^ > t«ie ci>l Jljj M-^ 

l"i ~hj (jO-Jj J_L^J I (jJ^=e-J I jj iS «1 J 7c_ijL^_i-3 ^-JJ-LoJ I 1 rljl f>-J-2~ I (j'n 111 ^LLaj 
(jjj I a **r *»■ j.i.1^1 (j-* ct~"'J '4_hj^JLI 4 irij-xll (_y-i£. (j^J i— aVl ^ * aa *_uo 




*f fi^k ^ II \ 



6JUJI 



o^l Holy Grail <.n„ mil t> < lt-»lL_a <aJJ*i »_ji u ~ >.j . L^jLSjL-u, 



<jLjal_3cj Lttj m V a (^ 4_Cj_^uj (j I l-i ' "t CjjLs 1 a I if l _yi\ a-?c-> ^-i-i^J-^JJ (^lljt 

i_3jl^II <jl£ . jjLi ^^j^i j»jj 4j_< J uii ^ ^^la^ujj ^ Northeastern University 

(JjlAJLi JJ-JJ ti.T'~ii~'1 (JjLttJl aL-t i nil jj^a *Ij_4j-u <i »Ua jjb J ^ ''"' '■^La i£J-!l 
(JLaJLa-il i > ; ■ n _i 4l*_iLa j_ijujjjj CjjLS . 4-L».jJ,I (j_a j_°iU i ~ i.-v.j_a> L^jl_5 
4 j ij-jj-S « 4jj_»U «_ijjL)I» jLseJ J i(jzl (_yJ— >■ '"'.' ** " J J ^ *LjT f«Aj 'l£jj— i-J 1 

<tj| ^J l-ij1 -»■ " 11 _? .j. inl (jj_i^SL11 (jja mJj— ualc j£Li (jjkj 4 carbon nanotubes 

. (jt^jjJu^JI <j_a 4 1 ft j a CjLuai j^-^IJ Ui3-' c ^ Lr" 1 J-^ 
4 mJ nil £pl -y flll (_^.ajjiJ (^l 4 iln-ill jljJU jl <UjjJs S^ifl jiic i_3aj_»JJ (jja 
(L^Jjj {y> /.Y _ ^ <_^ru U rjljjj) 3j_l«„»^ cjLl«£ odh* 2 LgJSUf imetal hybrides 

ijjl -»■ ^ II (jjaji-jj (j S «i_i 1— a .S i"!ujLjl1I 4_3^_*JI ">jlj^>. ^*-J J ijr^ ift^JL?' ' - <i^ Cy 
I g K 1 '(bjjjj Jyi "/ V _ (^u £j!jjj) jr^a-JjJij^!! (jji ^j^I jjJa oJ>*J 4jJjLtII 
.^i^l jl 4J5-J-a "^-^-J- 3 ^0 * j-^ 4 jl<i r J4^- *j'j^*" *"^_P '-'-"^ ' '*' '*' tiUi (J*-aJ 
i n Mi'lCll «J ^^lll <*- ' 4_jjj_l^Lll ((4jjjLiJI I »il jlVln jl 4j^jLl!l L-cjjLj'i'l q\ jJ-jjj 
4_».jJ ^^^ (_jJ— >■ 't^-T^vJjJL-L-^JI Q^Titt i jjl L&jjJu » j U " in" i^ji-Liji » iSj J-l* Jn 
(jjlll _ jlj-1.1 liilj aI-* Vi.iiiI ALai ^ijjpjajl x.'iiijui La I jutj .4jjL«JI "LiSjill ""jl>». 
CjjLiI (_ 7 *°JI tiiLj j i <i -^ « ■-»*! 4_laI i" o 4_li^j^S <(4 -r'iri nJ» ^ I ^ji a 3jj JS J .iu j 
4j>LLaJI Sjljj jj_aj_^ .i.i 1UII Juc 4^!VLL»lj gyvjjil i flll jjJ>-*^ Ct^ - 3 J *JjAl? 
,>a '/I , J^Vl t f, u^J" 6^ (jtJ! ^1 ."i-^* '" ^HJi^l -i'jJLl liilj jl 4jS_j >J aVl 

tjl Jj5 _ 4jjL*JI 2j1^jj>JI ijk.jj ^ 4"ol «" ml (jSLaJ mJ jjl _ (j^j-jjiij ^11 jj^o Woj 

« 1~* L^-il (j*^ L - Sj *""■ c?^ j) ^ - tt f -5>^>II Lj*^i ^e_i J-a-«J (jt^JI CjIjI j hi 11 tujlaj 

.((j-a-i^itl 5jl£.V (.iSjoll (^11 "ia-UJI Jji La>4JtJ jl J^ V • • 4^L^o 

cjUjj>SUI ,>o ^j j .< a ^j . -> . jjJaj^J.1 (j^iVlj :4_oJ^j > S iy-iU (JL-jJl _ carbon nanofibers (*) 
aiuoj_« .-,lj ,=:, ~<j ,3jj -■;» ,-,! ;_, .U-, ^ »j V. i„"i c ~l1\ liilljJtl filamentous 3 jUj -^U SjjiLJI 

-rti^-jml - A-uL-ftJ^o^^Jl J AjjliJl sL^UaJl i^J^itJ .-.IS j .U'. ^j cl^LUaj t 3_i^Li^> O^ irit^ <fcU^SJJ 




ijSjJ I L>U3 JinTinn 

(jl— S Ijlj t(j-jj mi ill (jj_aJI jj_« dll—iM i mTiJI ^i-ljl (_ 3 _3 ~>j_j_ua_3 4_&j_jJ_» 
t^ jijJ-J'JJ {_, _ ' '— '. 'N <1J J-iS SJjlojLi ihiJL>. JuS j t-i~i r I, I (__,ij-v.jji lj jjll Jjlpia. VI 

batch 4-*J3.i (j_« /10 cJiL 4laJLa (jj^itj 4 i i.i't jjti-sj jj_« i (Jr XJ.'iKVI L^JjLijaj 
'. 4LaL£j tlf^JJ ' J J ^ 4_c I 'r i ■-» jaJLc j ii'~i r ul Jl-JSj . 4jaJLi!l .ilj-LI (j-a 3jU»-lj 

c_ijL^L!l dJJj jl^ij (jSLat I jLa :4 I«_"i.t».U ji3LSJ.l1 («-Lc J^. \y\<. £j_4^>JL3 
l~j La- " 1 1, 1 tilij (j_j 1 iij (j-« (J_jl o^ Lr^^Wj 'Oi}^*-^' ** I** "' a '"'I -*■ JL^a <r-LaEJj 
*JLu3 (_,-3 jljJ.1 lilt aIj se j lu\ (j^Lajj .4 a j t"i r Sj^JJ er^-?" i <-" 

j j 1 .1*1 ^^l iTjIjLujJI ^ Sj^iLxja '.'"xp (j^>-jji<j jll (j-« cartridges ( j*mI>Ij.>. 

(JiUliii** (jyjJI <UaL-cujJI mJj-so .ijJaoJLj ^JIpJI 4jlo r (J*-aj L** Oj-JSaJI L^LitJ 
|jL>.f (jl Cj-JL£ 4j»_J3a"dl j-^ 3 jn ill l jSU ."LtjLia mJjl*>-Lj 3*jL«-a 4-lJjjLsjS- L$j 
CjjJ I a, t if j .aL^jVI LiilTi (j-« (j'i ">■ l-ij 1 *i" £jL*"j i_g! Jjj ii -»o (j_a (j£L»Jj rfd 
Q\ a" Vi a LJLS I (j i\ t i"bLii! (jj.3j.3j j""Lua j J*j J^JJ ^->LS i/«j>.^jJ,I La-&j i * ii-a 

<Ll3.|j^9 (_£jLJ>i~i I Ij^l*'' » ^" ■ ""' rcj I jU, 1 flgllLm LoJJ£.J . LaLaJ I Qg *ij i >-> . (^ 

^h^jji iijj_st*i!Li LaLs (jjJJI jLjSJI ^jjjLsejJI *^L»jJI <jL VI L-lsej ,cJ i*}LajJI 

(JL>JI <L*_uiaj i"bj_LjJI ^jJLc. 4^aL>J,Li "LojLj-o CjIj_£*j ^yic. Jj_^ajsJI Juu) 
"t. .^.'It c £\ tA\ I juk (^ ij&'s i*ii *i a frL q . li >,) I <JiuL-a (JJaJJ • Lol_«j (jryislj tjjLS 
4_lJjjj£LII "LyJl-iJI < ijjLJb*! ^ysj-uaJx-i JjjVLj (^ a » <i a Ij-flJ ^j^_jii_S (jl fft^-J 
L^ajL-i^a_JtJ j ■***■" 1 j» j ' ■» '-^' 4rvjjJ /i. t ** » « CljLiSjJ,! tfjufc jl • ( i Lc J\ .*7i 1 
(j^a L0L4J 4 m^j" a JJ£.J 3 J_)JL>- JoLaJf ^^3 L^Salu j hn ii*i j.a ^J Lcjjj . LjjJbj 
^SLij (jL-3 i La- j t 1^1 lAJi (jl_^ _jjj .(J_jjj^LI1j (jj-a-JJ ^ J < jti dJj-J !_L1 ^ "I I 
JLiS ' if\ ^ j tx -» /i La la ^-ILTc-r .n Lot LdLs. joJLaJI 1 n /bj u «j (jj 1 - 1 ^' tj j 'JJ-^JJJ 

.(^M-^jjjL^JI j i^iill a^j c_jT L44JI (jlc. Li*L>.V La^jJI ji^-y 

\l ■» "al (jLa i4j_aJlJ i_u_ilj| (^ df-^-JL) ■'■-' fl^ OiJ~*^ ^jW"- 1 ^*- '^"' ' " ~ % ^ 1 ijl 

^^-Ijj .oi^JI LiLIi ^"-a- 'i 1 JL>. m;I t^Lcj .d^jLi I jjic j-i*L jla (j^>.jjjlj^JI 

i-Jj^kaJLi .j^-^JLi^JI JllaJj (j3_*j \_yiJI 4_ujijm (jjbt^Jl >4 t5j>^l J*^' 
fjf ,j i «^ll 3) ^ -wlj 4jLiiII (-ijlj-^JI (_>A«J oLjjLLaj L^_i (j-*-*-' Lj-^' I Q < < > < i ' 
v-jLjjLLij jLlij JLv» (^3 SjuljJI 4^1*1 oJiKj .j»>jJI *LaJL*r,*nnLI "Uj^Sj! 

«_)"}/ j ; >« I'X'D Ovimits ^^.i ^jk 1( ^> m.II 4JLL2UI "ii j g\\ JSLlUI _ jjull 



AiAaU'fcSlhJI 

jt^ii in "n 1 1 g t" , 1 ii q ! .iaJaaJI L^L-i. *-a 4_Ll^>JI jIj-£j «jU~, ,„■ <LJ| _ jl^Ls^/l 

^aj A Aj-stJ j! Y * • o aI * ,JI Jj — Lsej 4 i j > ^11 jj^LiJLl jjjs l<i r gjj <j m 
(j-a ^jSLaj 4JSL! <( ^jL»4II «^ J^-Vl 3_LjlaJI oMSLiil jLpcl (_ylc . julj rj-aJo 

tECD CjujUsj (j-o y.Y* jSl i nCi OJj^ <ij '"' AS^ou JaiiJI JL»-j (_£^lulil . iS a ijlill 
i ( jrt^Jj jL i^' ^jj^-Jejj iJjJsoJI L^L>. CjVLa^a ^ 4$^ " mi a CiLcjj^ i*ii a ^yS Ijlioj 

4_£^oiJ (JjLoJI (jjijipl jjtj iStempel Ji a^'i m cjjjjj (jl L»£ '.4_ujl»J,I ^SLacgJIj 

^yJojj] J-iH J-cL2j (|yi jLc 4JI 4-»-jjJ ^^ i n n ui,ajl 4jj_j 4jjLj! » Jj^jjjj Jlj-i*- 

.ECD Ovonics 2^,1 SjljJ ^Jl^o 5-u,Ijj 

5 K ut-a JtkJ i_£>^- Vl CjLjLoU ^l_ajf £J-»-»- <^ 4 , n 'a I nil CLiL^j mi tl J a tlj 
(_yJI idjjLil! SJL^JI m^S jrt_»jjJ_j_gJL) Jol ii 1 -wVI jjru £j1j_ij ^,111 <t jjj_je_ill 
CjljiniTI JM-i- CjLc!^JL>.VI fjS ojjS jjii-r* t Ju«j La^a <4_±L<a}l ^1 <4_ul_La-j£JI 
CjLal a jS aLi ■»-" i nb Lt-iJoljJLa L>-Lj>o cliLSj-iSJI mJJl»-I /-.S S -^ jjsa . 4_joLa!l 
T |jax>. loj j j Juj Jjft . Borax (jjiljjj i/«j JLaJI (JjjaiiJI (jaj- 1 n a ^yS Jlvjj ali^aji-j 

(Natrium SjLuj, <j^. i_iLSjJI i-iAmX ^^lll ijLu±>\j£ >Uj1 j *S>^ t^JI 3; ...ith ^j^ 

Cjli I ^ in ill 4 uri "itl j».i \ -»■" in" i Jj^jJI L^Lifcj j \ i n"i ajl j . n 1 (_yJjf ?ria-«J j^ykj 
jjSjJI (_yl£. Jj^ajsj minivatl SjjJLuaJI 4i>.Li!l ajjkj .(j^JjJLj^JI ^jj^ieil SaiijJI 

Na borohydride ^jjjj mil juj j j a_«j^j J^lsu jjjj /.Y • j ^<j" jj_a L^J ^j^UI 

(jS ((jjiSlji^j 3j * *• ' " ° 4ji£. M^S Sj^>-jJLI I (j iii rti 3-iUJ (j- 4-^.ji I (jo 4_a- i.i't J-4j) 
j_j_c ^1 j i j^l l JJJ-ll 1 J-A j-us (_yJI jjJ^-uJI a_uiljJ (_ylc it-ii» m tl i^^jjj • *U1 

a j ii jl iJ^l>JLl ,jj» r-j^iJI j,^^ cy^jj' 1 j flU j-j-*j L*^ iCatalys jj^-a-a JjoLc 

4jjLi1,I ajuk i Jii"K~ mj^II t^'^*^' (*-*' J'' "~ij • -Sj^iaJI Lj^-*^ J-*^ l -^-!_>=e-a J^lJ i'* i 
S^uUI JJJ-aH mJ jJ1 .Slurry Jj^jJI doMJj (>a 5^^ iJ^La^ xlu l$if ^ tAj^jJI 
. J_a^^Jb 4jjLuji Jjji^j Jljju (jl ^LjJI jljl I «|K oju^jj (jSLa-i 4Jf 
33jL>JI (jic Jm-r~i ii bjluu i^ji j| SjJua-a L^aJjjSj mJ| JuJiallL) aLu Jl>-1 V 
jJjj .j»j^>J.I JoLiiUI ,jA ^SjV I JL* ^J jhltl j'« ijb- fj] Mylcj .(j^juJu^L' (i>Aii 
• ^< jrt~ 2 Sjj^jiaJU i 'u i mI (jy>.jj, Uflll (jj^iej 4 1\ i". a (j) LaLaj It mlj 

Ovonic(r) Solid Hydrogen jj\ y ill ^Vl 1-,..-^." l _J J «_SJl_> jj ■■■'! ^ I ^ ■.-.;. a < , .-..w c^».ji3 fi) 
• j>>J.I - crl^J' ^ji i ^'l l JJLkjjj Jl SJSiH £L£jlj o^ 1 J^Li^» '6^' ij 1 * ' jjW^e (^ *J^ .Storage 




^gS^JI bli? _jin"unn 

5 alU 11 |jj __ « ^»t-^j i J d^ -^J— ^J (J^^ 'O^J-i-* ^J-^j j' -"' ' *— ^ 

cliLa-SLij 4 alt-.ll «J_aL_-» jj_a_4 4 * ' ^ J .' J a «J <4_l_ J-*- _-9 '(J^JJ 1 ' J <j^'j 
iLa _)_La (___ iLa (j^-iV i"i l^j>" i j _jl (j-a JbV _j-J' — tLjj <3>IL» 4 i <"il jj_ i(_£j_>.| 
4__a _ 7-LjjJ! jl (jJL-LjlaJI jLiJI _al *st-al\-£ i4__L__U (_JaJ jj ifi a aIj V "i mLi 
J_>-jj La lj_Lj 4j_J i_jaSJI _-3 Ijl iVnl ^-__L_JI _>--l (j-a^jjJLi^Jl J-»JJ . Jj^jjJLj 
(___ Lai>) Cj^T < "N*! J-a I „>-»-" a 3___ -X»->J ^#3 i_>_>jVl »lini (jr*^ ^J - * - ' 4-i)l__ : i 
_a^J3 iiiiljj istjajj .(olJ^jjijjjL4-^II (j-a "J-i^3 u'-4^' 17" ~*^) OjdJ-^ _j' (*LLI 
. <t»._ijl iaj^is C_j_? I afla ijl n«~iui^-1 a^jj_*il 4_»1__ (_J) La_!_ rL_*j 
(3-»-~ r iij JI^J -" 4-^1 V-ilt 4_Jal j_l t<~> a (j-a tLij_g__H £■-_)] (jl -_l_>IjJI (j-aj 

j_>j j i n (>u>.jjjlu$JI J!_a 4__l__l! JjjL>- aI jlj-'i ml (jl_> iJiiLij . JjJ_J,l jl^>JI 

*_I___iLj ala_£Jl (j__w^ai_ i"<j i T\ j! i<~- ii 11 (jj) 4__M a_C 4_j_>.| (J a ■>. I i jlf 

_>S_aj 2 jJi-3 Ja_ Sj 4 JS 1 _ j»j_j| 4 ____) (_y&j -Jl (j-_3-4"^' L^-^JiJ • — "^'j' j m 

i*lj_<_i J_- /-l^. i(jl i ii I VI 4_r_,i_>a 4 m Jl (j-a (JSLj jI^-l_>VI (jj_ (j-a 4_al,> V" i nl 
. 3jL__ Cj1_L__uI <jj_ (j-a 3jl j hi J j i i"i"i 4 i'v aj (_$jj| (j_».j(jJ_i^JI _) n --l (_y__ 
(j-a JS 4_j__ (jIljLOj 4J9LLJJ ' ^jlJ~» (J j!t" ni«ii (j^Jalil (Ql^rj I JLl ^ < n rtj IjL&j 
.4J 4-at^La jj£VI '"'I 1 jtl (_yJ3 I aflia J^ ^.t-Viinj i±m-»- 1 d Lij^SLl Ij (j-L>-jj Jj ^ t l 
3ju1*I,I 4flLLaJI (jr ic J^uajcil 4jjtflLijJLl Cjlj-r/il^^lmVI (j-a JujLuJI lilLufea 

tUI (j^s (jy>-jj, > j^l l jj-jcj (^Jdt j^j-^SJI JjJjtJJI Lgj^j -(jy>-jji >j g t l t^ 

l^iiaJJ o' J 1 ^*-^' (j-*^ 1-lJ laJaUail 4_ijSLa 4_j.la.tll ajukj i«Lij_^-JI al JL5___-uLi 
j_L_a-a L^Lfl >3ljli jj-JI (jLljJLl _Uj (___ Vjl 3-<--JI £_J_t-M __J^_JI Jjiselll 

igeothermal 4jjIj__>JI 4-/ .\a_aJI j-j-jLlJI Ji-« <4__L__U 4____^_kjj 4___J__ 
(__j^_UI ,_LJ___!I SjjLLa (jL_ iJU. (_$l (_J^.j . hydroelectricity 4j_UI dlj^__lj 

_ (iLil j pLij-^SJl La-_j _ ^2y_ niLmVl 4j jlV->" a (jl d__j___- (j-a (Jj__JL) I j<i" i n" 
. jqJL-jI «_%_! x ja"^- (_-fl I j j i nl 3.1 j-w 3j_a___J (j__j^_j 

(j^_wjj j-t^J I (__lc ^JLjJI Ji^i-»-j 111 .(jjjuJJ.1 J-L*j L»-» »Jja_aJI (_jjJLI (_-lcj 

(__ltl 4_L_a_JI ____j|_j___,l (j-a JjJuJI _UL__j .3jJ_a_UI 4_>LI_JI jjL__a (j-a 3j__gL-o 
3 J a" mil 4_lL__II (_|jLs___jl (__)) i_3j_jj iaJUJI (j-a 4_il_a_a jlsLia (___ LJL*. _Jj-»_ 

. fo_>-__ ) _Jl. 1 - 4jJjJI oLJ.1 ~U,.. ^4^ ,ilj-__. SjL__> djjuej i_J__U :_ JjJ! 3jL__ _ pond scum (*) 




ft . /\">l 1 



'&5UJI 



,y3 (jlajVI (V<i *) '* *-* d ~-^ ■■■" j ^ j * --> ~»- " (JL3 icliLu.ljjJl ^Jl>- J I iiiUj . TcLiil 

(jin <i mi II (jt-a-jj, i j^ll rLJiJV LuLj_ljI j? { _, m hi j m il Jj-^a 4 in a M i l , I JjloLiJil 
Jjjju Sj l _,,„ (jjJjs V • • (jj» jj^-o Jjt^...l J_iA_.il! LaL^ jj'Cj i ii isolar hydrogen 

ii_l!_ Ijj-lJu -*! L-La^lj;<"il| aj^j (jjjJ^JLI J i r> i ij ?_>-_- _JL> _>__! S Jjjfljjl Lj^-ieJ 

.»! < mil jLic _ya »_LJlS!lII l_L_> J_)jj __!>- (JaVI (__-.. 
iLjJjjjjjJL^ cr^-2 ' p fl". * ^ --^-■--j 4jj|juil cjIjLxo.^1 (jLa ijL>. _£( <_-l£;j 
r |j -. ,^l lj j : ij ^ _, , „ pl\_! 2^U ;* ;______ i^rlll) JniU SunLines 4JL_j <___.Li__. 

__-J L^jIjL_lj JjU.„f Jj^xj (ys LiiLc SjkjIjJI 3^_<iJI L^J^SLj (!_&> 4l__i_>J,l 

\ ■ _*! < 4-5j__- J__a 2 « *«l "•»!! <Jl)l£^____!l *_o _)-«jl!I J^Li- _y»» :(_r^»-aj JLi-gJI -3>9j 

4jjj _)j__- 4-_j__- j 1 jjL^iiJl 4__ij__.j (JIJjjlIJ c^jji^^-Ijj 4_£>j___j <<Ji)_-ij_-_-_»l! 
4.5 U -■ 1,1 c_.L_.lyi_-.yj W 4_x_l_JI oljl , - ,VMJ U_L« SunLine 4jL_j o-*_-i__-f 

2a l t-l l vw', ,." 2 t-.-»a J. All . 2J_JjJI i < ll~ia"j .«__ul__JI sl^JI T"l-jJj <--IlX__ij 
4____> j .^ . .."1 _£j___.| 2Ia->« r 1 .V,V , UU^."j ^tj^^-jj' > J flU £L_j a 4 j 1 11 a ."ill 
T-L_jV 2 U-» ^ _ LfcjjJU _ Ijjjjfc 4__j i°ii 1- 1 -r "1 "1 *M i V • • ^ j»L*JI ( _ y Jj .7-ljpl 
__ii --JJjj i4-J C-ljl j in II ;>*___ 3-iLclj 4_ l 1 11 a Mil l 2__,___j| ^yt jjj-a-aj I J fll l 
^ ,,. I-».<I _yijJ _)-» i_l^-2jLl l^J 4__»L>jl <__L__jVI __ljj_-*_a 
JK uil ,j_a J*\ mi *C 1 i^ijl Dy^-JJ' ' J (j II >1jl*_j_uiI (jSLoj i4^vL»Jl Jj^a^ojj 

1 3 m ) ^-~ (jSL«j r-^- 1 ! ''■ ."*■ L-*^ jJ>^j cPJI 4_3LkJL_3 ;2_3UaJI (jjj-JeJ 
iUa*^ I'lljj", ,,,"< jf , d^L^l ik. frLij_^Lll 4. $ 1 M i l f-Lj-jJ i^jj^j^> j^ tiff-?- JJ 1 'jd 1 ^ 

(jlill 4_2jjJ a J| j^.fl Sjjj I juk tilijLJtj J_3j . L^jjj j 4_5UaJI jl « ml iJ-j-J La-L i -rv 

w *H Ijl^v 2_l_iiSj| . I mil jj-a 5jl2>-Ij »L>j d'Clta '-r^j-fll *Lij-^-ll cr^ ^ J^'-y 

J^'~ jl -I., i^* ..." Cj^L>JI (jjo 4i»-LiiJI 4_ijJLiJl ^^aj iSJjg 1 11 1 L^Jjjitj li^-V * 
3^— *-*JI * 3 *" JU " " C7^ ^ I" 1 " a - ^-iJJJJ^' 4 j i X a-all Lai . L^j>-LiJl Jj^*-aj 
1 ?. , ^. ", ', a ^ 4_i£. i iLiill 1 ^ ■*:. *C uJJJI 1 ^ i(4..iJ-l. -% -jj i I j ( j l l (jjjJiaJI 4JsjLs.)) 

I jUU-Lt ^^j.uLu^l < 3^LLiJ , ^l j^*- >a> (jy^-jj^ 1 jgH oi)^^ lS>^ - V * • V j»Lt!l 

.3jJL=eIiJ,l 2 al Utl ^j^j , ^.^- . 4jL»U ?-j nUll 



l^jU JjS Sjjjl^JI jii! juJ,l ^ Juii^^A\ cjK^jJI djj^] jl;"i^.l ^LUI jLli-VI _ Beta test (*) 

.Hydrogen Road-map (**) 



^gS^JI LU? ijlftllllfl 

(Jal au JI ^a, i nj <4jjJLa- pSi ajfl a a (jr^ (j^J-aJ-SLS VI (^G^UI J>> t) (Jjojija. 

algae metabolism <__JI -»■ Ull ■ _ 'N "■ " ■ - 1 >j>-=*j <j i » <•> " j ibiolysis (_y>._$]_a_i_jJ l 
i L^li^o jlLc (_> ^jj ' ^ fl^ l>* 3j j j *C cj! j a^ t-Laj'}? iSLt^JI jj-us (jja L*j_ui j 
jJ>- rnj (_g JJI ^photolysis ^j-l^JI JjJt "<M ^^Lc ,<tgj_a_j*j <jJU-*-f iJL*-"?^ ^ a''.y 

(Jjl it "II (^1 a_^>-L=»JI (jj-i (j-jo «.LU tliLjjSLa Ji^sa_dJ ~>^ r.'il i a ^im i". tl »j i.' 

LaLoj 4j^I£^j£. l^j-la oJljLo L^jLa iS^-Lui uiiLjjLill aju* q] <«-c.jj •cri^^-'' 

lj_j£j (jl tcjs.jJ.1 (j a *q «^_usL>JI LuJsj ^1 4 j i u i I b itii! jjj .(j-ia-jj ' i^^ J'^- 1> - , ' 
■ <>ii llj (_,<j lUtl jLiJI JlLs 4jjL«JI JjJSjJI fl>)l >& ("jLa-jjJLi^JI jjL^axa J-^ 1 
(jl hit* i ill (_j-2Jj V CilJoJ^£aji V j (jll (j-a £Lc^-b (lr^>-jj 'J d^l """^i 5>S^ (j' l- a "' 

4 1 1 f«_ Cj 'iJQJ " ->.VI .iajj^JI < n i "S j La ,_pj (J-uIsjLjlU >4 i j_i II Qjj ' "J tl** 1 ""' d ^ 

4 n-*r i i-t CjLlaS^ Jj-ilL) ■ ( ^j" ■ •■_■ i»JL»JlJi '. LaLaj \-gjC. Laj gii a ajl i"ir I (jSLa-i V 

^^ ( _ 7 ji_j_JcJI 3Lii! ^gjl flj'CII < i_i!> ^ "II (jja ^j-^jJI 7tljj i^ JJI c>^>-jjm j gll ^ 

<-dJlt£j i Lj^-aVI S.I n i nt J-Llj] fjJS dr^- JJ 1 1 J <j H I j-* >jL3e"ii nJj . 4jj^jja ■*>! !<■«-»■ ■' 

• u*j'« (j-tLAa (jl i«-c- j lt^J .j»L>JI .U A*tl ( j J a "Lal^SJI 4_JL*JI CjL>-jjJI «• "^A^.",. 

.jLLa^VI >UU (44JjLo *Lol (_,£ j-^>JI 7olj-<i (jl^ d'ijU,„,j ^ jji 
^1 dJjl^JI oLLIm.-vVI (jf ur* "^-f Sj^jJLl 4jjLi*i! lJ>jSLII 4_u jL>JI <>*£; 

(j^Laj i4_j_j_AI (Jj^l jJljJI (jVI ^_lTi «j (_J JJIj ijj_5JI /«j*_itl (j-a (j^sjil L^jj_><j 
«Jl^j lT^-JJ-' JijH I J-* f»lj-jtj_i-ulj .i njtmll lT^JU 1 'J 6^ j J^J jr'-"'^ LgJ^ <" ' " |! 
^1^ ^g_^IL*J " *iK<il J; "'"■ -"^ _J-*J LaJi^ i«JL«JI «l£J ^^ 1^ j"i^ Jml iii J iii 4_£j_>-L>-" 
cljljlj i. ill ^ i«JtaJI (j£. -?jLl!l (In3-j_).> ^11 t-il^^"iiil ^jJjjjiJ .(J^j^SLJI (Jjj Jjlii' 1 
CjIjLujJI iIijJl*. j»J-C- (jJI "Jj^LiI.1 SJaliaJI CjLlajt-o ^j Oj^^l Lj^LicJ (_La-*3 ^i 
Olj «iS T'L'JI f\"t *»"j 4J| ^}s 4jj^iiJI liijj i. ij r Ji o,"mj .Jl n" HiVl 4 ]nn\ jdt 5jL-j 

jo"i "i i ii t^ill) i^jLajill i-jjJLgjJI 4 jU r JMi- CO2 Q^j^SJI jj h i * >? ^ylj (jjj 3>j_^l_s 

Aca-gsza 1 al Mi'SLi »l altll >j-ij« . ((jjJLl "TJ^>- 4 <iV i^i'l d^Llajl CjI Ut a (JT 3 LJLL 

carbon jj^j^SLII Jj-i <«-"Lj VI a •%•) i_s^_t3 l _pJI _ 3jlx.I^JI '"»< j 'i* "tl jjjj tj j , s 

jlSLa ^ SjjiT SLSjjiaj 4Jj)Je3j jjUI oji^-" Um'sl ^Ij iloLallV _ sequestration 

.(^jJI i_sHiJl (jjl Ja-jLj Vijaj <Ijl>. 4jj»i»5jdj .U 



.^u.^11 _ ^Ly L y^lii^> j-o-i-i :jj^>-jJ.I _ margarine t 



gjAJtil 



fcSUJI 



4_lj_S ^1 n a <_dl_ub _£j^a->^SLJI (Jj-^- (_j-Lc 3ji_JuJ ^ i^-> -*■!! ^j -^ » ' (_>^^ "' *jj 
if 4j-ajSL>- ^>J-C 4 a irm ) a (_j-Aj) Platform 4 ahia (j-a 'o-*^ L>i3 '"'.ft^ 8 ^i>^ 

4 _i i 5 :. ^jj '^; j^»b?l gjLilJII 4-i q pi i^-> <The Ecologist 4_L*_>j ^ j iVij 

(_yJU (Ji)-5eJ 3-*3) C3>i>^-1 cr^ 3^^-irT^ ' JD - *-" (_r^- (*_ a -^^ LuLlLfl i4_ijL>.jj 
(J j — * I ! (JL>-jJJ i _ j i-> i '■ (J-a tS . f. U» A *. 1 1 jj^alSLa JiLa ^j^La! ^^3 (ja^jiUI .tj mM 

t-j^- (<^jj» :Jo-aJiJI *cLl^o 4^Ja ^\r- {jajlijjlWj Ij-^-jJj'i^" It jti-ntl macho 

(jl 1 1 ri ~i «" <_^<-JI 'L-J ^-jJj i S" 1 1 <_)L*jLi ** ' "JJ j * 4jl ill 4-jj^Sj 4_3L_Sj jj^s 

lJ-La (_y^j • uk I j_<_u J_>- 1 4^a-l ir-<«n p" j" V ^ILl Ij 1 1 t\ ■>• -»• ^iSV I jjfc Jjia_3 V I 

^yl^. (_p3jVI j ii ->■ 5_j*%ii j CjfrLa. Lg_il ( _>ijkJLLi (jl i_t«_jLaJl (j-a i^jl _i i nil I jjfc 
jj^a 4jja£j ^>-^l (j j^J 0' U^*i I JLa :(j^aJj£JI <_,-l^- (_)j) i ^> T 1 1 J^a i_kJl (3*£. 
A A U.1 »tl 3i> <7~i a 2 .k. i"il i <a i 1 a_^JLa_a (jjujj <"rj"j^a *>" " -»■ I JlJsj lOtiDJ 

... JisL (a^-gJI oSLIa : VLS (i^ia. «j>a-II u^c- u>i>^l Jj^ 1 ^1 jU r . *L$JV 

U^ ( _La^>ij I «iS *(Jj3 ci "?^ ja j ^ "~* " (_j-!l Li-Sa-Sj 4 j ■>■ jjj j ■*< ' I (j^j^SJI 4 < n i)$ q 

I j «^> J^aU'll ^l y-l^.->o 5>Ui- diversion 4-j_$Jl Ljj| • 4JjL& ^JoLit-a L^iLL 

. (i _U_L<i j Jucj 
^fl i ^ j « ^ ' * ' " *- J Q i(jj~ i "i^J 4_».aLaej j j j ■%■ J-Aj i^J^Sa_«-u (JIj^jjj Lai 

( j£. ( rt n V "i (_gjj ei ~>.x\ (j^j^DI jjj-c ol lm\ j in)) (jl_i JjLacj j o ^ '.(_5ijJI 

J_a^jj| j i^i <l ^l-j^ . .. I I frL^jiM ^l i °i, I j" (_y^lll i(j_«j^SUI j J>'"' CjI j "<- j'Ij "i • nl 
La^ nj\jjl«*ia »ISj_u_i c_£j^4».VI JjSjJLj 4iajJjJll CllLcLLuaJI JiajJ . (_gj_ai*. VI 
jjLlo-oj 4-iitll (JjjJ I f-lj^'i SjuJulII JjjJl (jyic. I J-A (jiUijj . L^jjLiJ j jk" 

Cjl—ml J mil («-C_U 3— JLJ J^-^>- OLjJI ->. I J J jte» (j-4 4_X— ulllj ' iJ^JJ " "*" - l J-^_^' 

(jjj^SUI Jt_)-«J 7-La-j-aSI jj^a JuV 4J| (Jj-3j j-^J .«t-LUI ^j-«J ' ^ ^ *""' (_jJI iajL^JI 
a-jjy-plj'i .nL$ i^LU I ^j t~i 4_>JL«I 4_a_a_uail J>i.Vl tljLijLil.1 j-a jjji^LllJLi 

(_gjj^>-Vl (j^j^Sltl <J_j-c (jjisLuj . carbon management strategy (j^j^JI >jjJu 

4jj)^jJI 41LUJI J>L>- I »_aj n_^jj^»-Vl J^ijJI Jitja SjJne'iXl d^LUJI J>L>.| «^a 
(j? tl—JLa- iLuSLojj .(_gjj) <i i>Vl Jj^jJI Jj*—a (^jjill r-LajLJ^Ij jl U.V.VI) 
4jU.I (J^Li- 4ji J_aJid ij lii^LjJI lIjI j -r j'ljJLm VI i<ll" (j^al ~" m i_aj^ Jj V"'i 
' J * " (JS ^ *l ■ ■■"' i^<j-gfc_ I 1 1 «,.a cLi^laJI '"'1 j "?S J "' ' (J^liI «"i"i r ii i4_ajLUI 4Jjjj 

! .(j^j^SJI j-ujG /^ 3^ i" « a 43-jJli 

! i^ 

i ■ 



J_yJuJLI lj±>-jjJU#!\ 2 1 C,-»"V^ 3^^"' J"*-^ (JjtilLj (j^J^JI (Jj-C (J^J«J J-9J 

tiu a j jf I j ml j in LAIL>iJ uJLLA (jl jJLajj ■»'' ■>■ " 1 1 <L9UaJ1 jjLua^a jjJ^ 
La *^a A «it^t « (^ (jjii^ai; Lflja il1jL*L>u2I 5j, Ht'U 4jjLaJLl cdjj ^ — I «-«l I *i!j 
Laj i<a-9UaJ1 Juta (_ ;r 3 (J-aJU 2a\l -<~ iZilSj— ui j^La-i C-oaLS Jtia . jJj£j_ui 4jl3oj 

pUjJI j^As^a Laf . JL»Jll Ijl4> <ys iLtjVl » - i-».,i i ;i'l ^ j^oj^JI „w ,,.!<! ^jlS 

(jlojljiJJ idJLuJI (JjJjjij *w fl*i <US!j^ai 4£.L*a- J-oSj - 4jJLijiaJI j.^1 i «-< t, I <j£. 

4-XC.IjjJI ( _ r lisljVI >t.fc 71- *i (ill (^l) (jaj^SLU (^^-^JjJ-iJI (J_)-*JI aIJlJO, ml 5j_JaJ 
i_aJ9a^o jLa ' ^lV JulJ-uus 4JLj jj'i!! Jj n fa _ fjj^j^SLLl SINKS lJjLuojiS CjbliJIj 
iZi^L*. jJLa i<JL>. <_£! (.yl^-J .(j^j^SLLI ^^jJjjjhJI J[)-»JI (_^ji«n-cJ L>.Laij| ££\ 
I i -a- 1 <n Lt-a^aJjiC'iU jjU (JJ»JJ I * j-a> (j-=*j» t^jJLi-Il^ 4 j «n»T jJj^Vl <LJSJit mil 
4_u»Li.j iIoj-l^jJI CjljLc.1 CjIjLujjI f^S jjl-& (jisListJl (J->JL*jj I -y t\<- |jl£.j 
(_ r l^. CjI flKTI fljuk lLj^Ls. J_3_J .«<jaj^SJI JI3.X.J i(jj3-jejj i(jj/Lxa_>-l CjI—uJu 
l>a^J (^Jdl 4 in ill (J^-jJI jjij '(_AjJ >-^J J J"J>-^ LLy^iJ-^*' U-"ri-lPU O^-' 
4XLa Jj'm *^Ijl_4 j^jJJJ I ajir j .7-LiXI j j j «"t <Jj->- jjjj^ SjufcLui ^t** x_l3jJ1J1 
jjLa i«i_ij^JaJI o v g i (j^j^SLII (Jj-c- >j •»■ i~i ~_i ijjj <i -»■ jM jjJbjJI *JI i^i « (j£. 

. Sj_jj£ <L>.jJlj ISIjjjiI -ilj^i (J^>-jjJlj^JI ^1 ,J_a3clll J 1 ii." 1 11 q 



fit %*jm&Hi&* ^ **jd JA 

3^_q_C 3JjSiLi1_2 ^ Jjjjjj LMJcj J.a tJ j^l CjIjI j mil JJu|-a (_.f-j j 1.1 

>«VI yj^jj .tailpipe exhaust j»jL*J1 lj^u! (>« ctn^lU *jL»JI jjjjj jj^j ^LSj-i 

Ijrllj JjLulJjj - j-C-lSjili 5j af (jl cLuLd_>JI (jSJ 1 La 5jj m^ 4 jlf (jj-ija^'i ti 1*^-1! 

l_o>j Ji^lj .icLtuaJI <>juk (_^jJ (j^L^nil.l (^jjjLjJI SjLaJI (j^a Ijla-lj J,t_i _ Dale\ 

pjlj_ii (_yd (j-La-JjJLJ-^JLi j j 1 »") ^il\ 4_>aL«JI Jiill Cj^LflLa. (j^J JjJutJl j j j i.i'n 

LaLoj <Laoiaj CJ^JaL^JI ^JLA (jl 1 ' 1 1 m 1 < JuJL>. ^jLiijJ iuLuj (j^a «:j_xS ij^K j L "i 

Ji^>.| (jrfi ^n jillj ' ji V 1 ILj *-Ljiil ajLjlJI (jja <~ij-£ ^J-a , t j >-" *^' C?^*" 'J * *i\Vi 

.CO2 Capture Project ( * 
.Natural Resources Defense Council {* 1 ; 




ff «ft^f I 



iJUJI 



^1 4».LsJI jjj (_j^i II (j^>.jjiij ^11 L^jqIj. VmAjj .C)M^L>JI i>J-^j j»jL»JI i-t^uLjI 

(_gjj| ij_LiJ3jJ (JljJ-al t JLj^ol SjbtiiJ Ij.l lr-i<l C>}L3L>JI flJL4 J-«J u. , iji'lflltl 3j^_>.i 

.3j_»i/Lj-a tj^->.jj,lj^tl j>Ijl>"i ml 4-ijuLa (j£. f-flljy 
JJLC ^trf-Mm iaL*JI mJIjJI J-JjL) ( . i n^ Ij < J^JSjJI b^Li- puts>\ 4_iKj JjIS'tj 
Jj^lJI j-jOejIj (^ (jr^- 5 *JL«jJI jJLa. jjuso (jl ^J <LiL>J,1j AjjSjX\ CjLojSL>JI ,jjO 
l_)L£jJI J2j oMaLs. (_£lo iCjLtjjlJI (JjlaL-ul J-Lt. mi") (^ (j^JJ^Jfl^ j»ljLJej_ul ^1 

i.ii-Ht ^ ol^jJI ^ jlca f 5 ^*" -^ ' "j ■ "J •t-ilJi (_yJj Lxj '£i}>^ oLi>-Lij njjJli ^ 
^JcJLjj i4j^s^o (JiiLc_jjjjjtjo (_^ j^^JLi jj^JiJI SjL^J (_jjfc »4_LaLuol 2j-j» SjjLsdJI 

jjsj .j_t£l djjg ml I _jl- (jSUj (jst-iUI S^Lc^J 4 j"tt"1I 4_lllII s-LiJl 3 K ni a jjLa 
£jlj_<JI (jjj Jj-aJLi L^_2jjJo (jtlVJjjLL^Jb J. J I I n (^pJI l_lL£jJI (Jjjj CjM_3Lx CjJL>-j 

.ji:Kjui (_;,][ iaLxis^L-j iLuj^LJl^ ^a f\j=*\$ i(LpU.H OjUjjIuij / Ijl&) j^jSjIs 
fj& jjJsjJI L^Lje-i j j i- io ^ylll o^LaLsJI Jj « n "i Jj^Jij LJL*. (jJjjJI lilLJI j»j-5j9 

^^j-^t^a J£<-. al «l .Y' >Y j»L«JI <^fa .Jrtjuail (jjj. < / . Lj i. . <U (J^mJj-AJI (jjJ.1 

. LjjLo-Li Lyvu uS jjJsjJI LMi- a!.iV"l U Li ^*' UPSj Federal Express 

^1 ts\~iV2 3\lre_"ill 3-i-iJI 3-aL^^ 'j-i^ ^ ■' d |i ' 1 " 1 '"J <jr^' oIjjJlJLIJI Juuj 
I( jJ JJI S2jlC.\ JLo_3 '. Lt= LtJJ <*-JJ/C. ijVjJ jLlba ^ * * >*-J iilLJIj nJ^s-jjJU^JI 
^JjVl (»3iJI jj-a lg" A t-.l <>><i ^ Jlj^s! jjj^iJJ «t_tbtl!l <LjiJI (jl jJ-xll IJL4 'jj^ 
jji JjjjJI J^3 r^ 23 ^i>^ t ~ 'J-^^ J-S-3 1(3^-^^' cr^- '■- ]L * t ^ 1 '^*y («J I Q'J.i 

<ya i>j_i^jj mJj^>- jJ ( _ 7 i>; -i'l LuUl (r^ (_>^>Lji-3jJI j>« ^LkJl t ^>J><Jlj LSj^oI 

.Rjl^Ij ^jliaJ (_yl£- ^JjJiaJI Jj^jJI J_3j3" ( jSalt d>*3 i(>*AJI diUaSB^a (jji /.^ 
i^jl.a-i,^ll '. 'Ji > fl"l' (_^ r 3 ^tj _it-»ll jLill ^-JJJJ CiK i mi (j> 1 "*^ "Twl (jl J'J^-^JJ 
<L3-j^Jo (^Jl (_,-* it—i-mjlJVI (j^i ^*^.' ■*' J .' ^ 4iSj jj£. Luaj£. t | j!t« (^r^Jjii-s^i-t 
j-ta. jj j > STt JjjLjjj (_Lifl oli^_ii cilLLfcj .4j1*>-~ill tl.jijll s-L-ool d li K"i (_^iaj_iiejJ 
dJjjJa jj fir jLua Jj^^JI LM-»- JL^*- (^ J^-tJ 3^ nri-»JI SjJjLLo 4f^_<i jjy-^J 
►3 ^^1 JJJ .' LjJLa. j>J-5j '(jjjj -^j ■"■ (_p-a 43^1 o <JI 4_lLuJuI £j\Sj mi II (_," ->.j 
tjJLlI IlLA l_*j^j jjSLcyj . IjljJl^o 4 i^.U «J^J aLloU (_$jLuSL!t (.^^^"11 o^ji u-> 

<_<3l£JLl oLum ^l ^j i^j^S^JLl ^IjjjjVIj <(jj_^jjj| '*«! *-^— " (^yS 3j <j~»-VI (j^a 



^iJlj ju^JI jjj>iJ 4^=1 »JI cil^; All jj.6 ^y* l jliS_)-JJI jj«3 : United Parcel Service; UPS (*) 



I 




5j-^j>.| ^LLu i<LlJLoJI ^jj_9j^J 4_L)JLja I ^ ^ a^ .& o,\ U.M dljl a-jJL-u <LS>_tu AO_3jJ 
T-Lljj I (j i*. <| J SjLlui (^ L^aljLJr" mV tiiljj '(.yfj g^tl Jjl t"I1 *s_as^»JI 2.1.1,'i i^ 

( _ 7 1^. ',_,.;_; j^" JjiT-'rll 4_iLa-C I., i ciLlJj . Ja_>L>jl ^j^- * " ^jjj *j "'* ; " (^JjJJl 

HJ^j»._aj, >J flILi <J-»-»J (j^ill ililjl j i nil jnf jj^a ^^JjjM dilj'n ii 11 't_yQJ ""> ***1' ^-*-_9 

. i-^jJj <L»-L>JI (_jal_L) *_a *_<-u^pJ (<U 5j_l*_l<9 IJljJ JL3 4_aJuS_U Ll>. aj aj£jijl jj2 

i^*^v H2Gen Innovations Bj^IjJI cL^ nil I <jji i^Lo^J m;jljLl^ rjiaja 

• ^Jj ^"^ i(j-L>-^jjt_L^J! " j^".ai (j^^jG ^jLSLjo] (Ja^>- LaLa_i <L*_iJLa 

nJjLftjSJ! ', •_'"' j" 11 (_yi^- 4 j < 1 1, 1 4_ujj>.jjJli^J1 4j" Vill 2_iijJI jjl 
(^ 1 j />!.! ^. ". ,„V 1( jj- nill SjLcl i~»IU-» a ^J . j . t-tl jl jU 
l»LtiJ (jjs d_aK_j Jjal (jjSJi_oj i JjJbjJI Lj^LjeJ J n «" (_P-!I CjIjLj_uJI 

aL>JI JajlII Jj^>j !_y\^. -\ «i" «_i i_?J-Hj ' jj^jJLj (jJLsJI jj3-^' 2jLcI 

4_u_iil 4_JLLnJI 3_ps_£|jjj| 2 AK-,11 ^^LjLitJ jlSLol J-fl 1( jj)-iJI ui\ 
t^J-l—l 7-jl^-jJ J I 'M' JjJSaJLj iJllljlj mil JJJ^ *- 3 '- c 'i '"'I 1— -*-l dj"-»-"H 

...5-ajl_l!l 4iui t>j_ij^l J^L>. jXs- 3 jW^° ^ ' ^J J^J- 3 U>^ ^ ' 

L^Li. U& aJlJ-"i i ii Uj '(_)» J .'**>" jLiJI (j-a T-j-a-"im U (J^jjJll$]L3 

cjjJjJI ^ • ■ " ' (_P-2j jij i(_yjaj_iJI LiLol (jjo (j i ii t j jl 4 i\ <ii jjJs^JI 

Jj ■' ' " J ■ '"_?"' (jr'l 3_al iX^Li <a_l_i_3jJI CjIjLc. CjLjLi_lJ|j (jlaJll 
^ ^JJ' 1 Jfl^ ^_, ^ 3 j';t,l ^ A' * ■-■M i2LLaJJ (jjL^ill J j s* ... pit 
n;j_Lu 4j-aLkJI 3 <-l'..-*tl |^jj JL>-JJ ^la ' JL>- \J\ cr-^-J • - aJ t" 1 ^ 
njlc ,_,';" 3alU.lt >Lkjj ^LLjIj Lu^jji aj-2j (_^-I oljjLaJLI (jji Jjl^'l 
(j, ui t.1 (_yAj _ iJj^/l Ljlj-U JiLoj LaJJ£. i JjSjJI L^Li^j (jts-jijJU^JI 
>( JSS » <a"nr all Ll£. >xL ' ''U.^ _ t /.1A >T d_t_u jLajja .jjLa 21 '"«' *j" • - rt 
(Jljj ^Lfl '(jo-jj> Jflll jl_L<aj^l 4j u htj ( _ ? jj| i_j Jlj»J1 J^sljx. JS j»£.j (j^-3 
.jlSIjjI (_>oj1 i_y^- ^ ^ J S "*'" 1 ' yj_J>^ ijj^j "^ (j- a _J^ _> "' (_>>- J"J1 jLi ' ii" «" jjj/La^j 
J_ia i (jj "i i ii i^-i 4jLjaLx-i (j-L>-jji Ij^jM 1 1^ j ■•»• jj^a (JJJ-S aj (j ii 1, 1 IJi_i* tiJjLfuIb^ 

dl^_j>-lj 1 n g '^-^°j iy ^4i^ * 3 'ui L ^ J ^'3 O'J-^J 'J-^ a '—i^J i — i j-?jj £y u^ i 1 

I J-& (^1 I j 1 1 njfj JL3_3 /cj (JjOJ i -^jJSjJI U^Li. '*"J '' " -> ~ a ' (J_J ;> - ^ ' ^* " <-— >Ljl i n~>- 
(J a «"t (_^il' CjIjI j i nil ^J-oj * " i ii '2_^-a Jj 21 I ^ "^-J-^ J-*J t(__>ii-4Jm ^L",/"l, in2|l 



ajnTll 



&3UJI 



liSj LiLiitJt ^H^f 4 iil<"ij ^>_iiiLJ,l jft^-jjJLi-^il J_j-3j Li^Lsej 

4 ML.^Llil J$Jfl_-$JI f-l^jS ,jja J-J-£! *JS^ f «"'T "^ tiUJ^J tl fl j < U V i Mil , Li(j-» 
(jSL«J V iSiira iS-alAiMI (>a Lr a 4_uJl±II 4 jrttllfl l Ji»JI fr>"<J <j^J -li>*"*' 

LliLa_aSL>JI p rt~i «J La t J Mini in J-J.LX1 (j^s-jijJLjL^II J^-"-" U> 0_ ? " ' " ! >J < *-*- a ^>- 
.j^jJI 4JL_jL_uJI Lujj-ojJK SjjLjji Jla i4j^iii^i1l CjIjLjljJ^M (j;}Jl_a3 jUicL 

5 *■ jj lb (3itij mJJJI jj irill jjt fj i, i a (.'r -*" .5j-»-~ll uuLV^JI <j-3 (Ji)-^JI cr^- 
(jfi, lLLlaU) <J ^JL»Jl ^ »uill (j-o-uo tii n"( -fc.a j-iL JjjjjJI c-t-i i ii ) J-^-II 4jtj<ajj 
i '11" j i. i till 2-^1 , „ 4jj , „-, ^ vj ~. . ..j (3 ,l^-,tl tiLjVl ^jlc Jo^-ail jLa-lcVI 
C^lVi ml 1^jj .tjryvjjj-i^ll J j n "i i ii < >J>JU ^yjj i t 3>"'^ 4 iij , > i ^-»1 1 4_aj j> JaJI 

4 ii hi Jj-^"J 4 j*zl_3"' ' "W **-*-°L»- (Ji>a J J ' "* "'-' ' J*^H.' ^J'j' j i "" (jr^ -ij-3$JI Lljli- 
J-SJlj (jjj _ 4 ~i i ii (jJj—i-C J>L>- CjIjI j mil CjIjL- «_iJV 4jl_ ill 4 iri i i V i a 

4l*-a ^ jj/li ill i'Kmi'O JLol.1 Li!j_a Lufcj ij_uj_lo (jji>-J u-ljj i_H""^ Lp^J 

lapel ■> sv> i4_uJL>J1 a Jla ^ JjsLJj cjjj^j «->i j l^'j 'The McKinsey Quarterly 
.(jjjlrt'ill SjLa^JI tii^jJL ^*' « Jii-f uk VI ^a La oljL»_iiVI jJi»- 0jJLS» o'^ 
La j^jfc L»jl>^ oLujuilll (jl» tj»jL<5uil j mil I J-d> ^J <>-j^ (jbj U' mm U g Kl 

5 j ^ ill (_3jLSJL! (jLa iJ<n1L-j . jjJsjJI Lj^Li. ^1 f-^-^5 JLUJl j ± m Ti L^iaj 

_j_j_>JI 4jjCjJIj ij^j^SJI ■> j mi^I ^Ij Jj_a 4 'J.uSjJI oljLc. <^jIjL«jJI { _ y o j m>l 
<ur Li.| jJI 3lj"i -vVl tii^ajj 4jL>1i J*jj JlS t 4allaJI JL*-* c^ J>LiLij,>U 4j i ,iI j i.i 
LliLiaj JJjIaJ »j-r i^i"! CjLoLluJLj 4nlt~ n iJ1iL>.^Li-oJ (Ji*^ I (! '*> " J oLajiaJI (jZ 

I j il.iLa i<l la" ■ n U ^--1-i.aj ,jf ^j (jSLIj 4 , ., ■;; ,<| | g -, ,„ll LajL j' i -^ 1 (_yipj 4Jjjj 

S^JoLiJll CjLcajSLnJ< pt\. « Jj S " ^1 ,Hi1 inl,l (^«_3 .fl j)U^ . 1 l aJuk ^yic j»|j^>U 

I j y jljf * i jt l ^ ..LliU^ j>« ,-j r a"o < --j i tn« >^ f^3-» : ck-*' ^r^-^ - Achilles' Heel (*) 
ijj-sl ^,L^ . Thcti=s (j ,,' /i j-=«J( ^^ji^tj .(jjj-^^-yi tdLo ^eleus 1 _^>j1jj (jjl j-a J*»-' i<uij^c.yi 
■ -.Mi o r u ,m n (j! Sjjt-n.f'Vl t^SL^Jj .Sjl^^ t-i^H 1 - u-3 Agamemnon ^^i^usL^l ^h>- j^i>- j-=-^lj 
(jJtULj ,(a j nj^c^yi Lta.jJ^iJ.1 ^ ^j^^jjl (^s»=Jl >4J) Styx ^nnUii iVl >«J »Ly> ^ Jji-1 J^> 
^1 .Paris ^^jjL*. o^^y (^ ^LJLj .4j . ' 1 , ■■ o~ c^LS ^ jJl ,4 ; af, ^Lii^Li . I ; . ^-^ j ^o^^ij. j^-<^i 
J^s ^j-o U=->« 0*^ pd" 1 ^ u! gjjWimVl J>iJj "i ;«f o^l f fl'" -"J- 1 ' "" ' ■' "^1 ^^ i>° Priam ^Lj^j iiilll 
.p^.^sJ.1 . Ji^VI ^jlJ ^j^-jJI JU^JIj w ^... jllj jj^iJI dJ) >Aj .du^ii Apollo ^Ujjf 




AjS^JI L>U? (JifiTiiin 



«_l3jjj _ j—uaj.5 (.S'j^- - _JJ *jlK 4jjij i«£L>- aLS ' ** HJin iriU»^»V) IJ-4 JlijL>. 
^O Qui « i tl *i jl^m _ tljjLLII (j^ 3^j<j JjZ _ ^ i r-i oj i J^sLiij JjL*JJ jTi a (j.jJL3 
J_J-2j L«£ .4_aSL- -^ U (j^ JjjjLSJI I j_A J g i<n I jlj .ajLlII (_<jjLJ1 (jjo (j^j^JI l! ji uM 

. La^jl>. ^j^j-VI cjLV^JI j j 7»<j (jl fSjj (jSL«Jll (j^i ijijjLaJI *l>^>- 
LjIjI! liHj c^ajLa I jj VI Ijji'C L*L>J> jjJjjJI Lj^itJ J-a-»J ^yjJI .-.Ijl j...tl js ^" Ja 

Lj^L>- 1_£j (jj^ili cr^' < - J ^>i*^' r^ 3 ^ J-*JJ .(J*-dJL> (_£jL*JI i'II^'i i.itl Ig j'a, S-^^J <jr^' 

Jj'VI ju>JI (jJI CjliiLt_iJVI Jj12j (j^-«l <_r* (^1>IjJI (jljifcVI Cjl£^=t« u^c jjJSjJI 
of j^i '^e^i J£ (>» f»-c->JI c^ t''IU" U {««^Ji lillj <j£J . LjUj L^jIjlajI Jl 

JjjjjJI j^jo JjljIJJLo 4-iaa. «-<i) lSj_^al ^^ pLii (jl' 3jjJ-*..1l Cj'jLujJI ■ %■-»» jjja _pS I 

i f llfl" 1 11" L^lSj cSUVs 4 ji'-^Lij cjI jLyjij KLaxui oLowLiL (jc SjLx. ( _ r * (IjjjjI ^ 
SftLiSLII ^^jt jjJa^JI L^L>. aI.i -t'iihV Ajjj^JI S^jjil oj^ ^ '(Jd)-^' lc 9 ^^ ciIj-»£ 

3n mi 4.0. .■ j ^k--" a^JI <U.Jj-"n.il,l JiJ Jill JljJi^VI cLil^jjtx^ '.cljVl ^ 4_JL»JI 
(jj^JjJL! !_5jlj_>JI (_J jjl>JLl i^ya i tiSa "/ ^ Jjp-n-" ,- ajjj (_y^-3 i ■ jlj » "■" 3<:LaS (jiiLaie-iV 
(jl _ "LJLaJI 4jjI JlJI L^jjj^o (^ Ja. _ Jj£<pl Lj^L>- » jt-u i n'l I <i *m ) iSjLiia 4^lis ^1 

jLa i jj^j^JI Lj^L>. L»^>.^I^j£j jj-Ioj *-4j .JSVI (_yl£. dilj i fit t'n jLj 3_alL Un" 

*CJi* '"'~" 4 liNi (_y3 IJbl^jja LualiiVil ^itjni <LJuinJI (_gj"i i .i a pL^Jj' 
Lj^Ljcj (Jo «"i (_ylJI CjIjI i i nH iJj-i-VI <Jljlj j o U ^j (jj^lfl * i ii U <—i ,'l -rn J_i!j 
(_<JJLS^I ^yJI pi o"n nVL) JJ^I Lilizl'q'lllll (jj^j ■ •■ jcii '2~. at .^tl 4jji 3jLl1]| Jio i Jj^JI 
Cj|j_i^i «_jo tlilj (j n'^l m V 1 <3.>lc i4_>i_LuiJI t_jljJI ^j " J ' "J a -jl ij' A J d " ;.' '"'I"l 'j ■" 
(^ jjl ijijji j iii lijjje^a (j^-J d-Cj mil Ji <Ltj^3e_ja (j£. 3jjLjL<aJI Jaj-jtlllj aUojjVI 
Iji > ma ^-^JJ Jj^jjJI Lj^>- (ji (_j-*^ l (jS>^-l 4-Julj 2jj^o cdLukj S(jj^_uJI iJu^e-) Jl «J 
4311s i'II^'i in" ^^1 4_o^jSL!Vt 5^<JJ>.VI <«t£jjjej» (^iLaj» 4JU <m "n .2 aIUU LiLjJ^ 
a_ij3J_oJI 5^ ^ -w| (j_a l#Ju _ *jjl~"tl 4-jjj^ "I'vtVI 3j_g_>.VI (jl tiJJ j (jj-**i3 ' ^-^^- c 

JJ ^LuJI jUSVh j^IllJ (+) GPS d-J^l (^.j TUSH- WARMERS 2L^,^J.I 

(JjJ-xa (j^- 4_SUaJLj LAJuj^j (j^>-<U - -I .^.Atl j_u3_jl1 3_j^_uajJlj 4 i <,,n mil 3^_^j>-Vl 
.ajjJI CjIjLlui ( _ ;r ^ 3j_jj>--jII liiD (jja jjiS t (j-alj l5^' *^J-6^' 4j3UaiJ jJu^Sjq 



■H 



.(»»->ill -^IIjJ! jjIjII jjjjJ <Uiu :Global positioning system :GPS (*) 

I 



• xoaJJ 



'iSUJI 



<Y • • V a.L«JI J-jIj! ^ r-j-31 m- jJI ioljl.1 mil ojj^^j ^j-uji j-^lit a-iaj 
4_»_~ij| (^ p; -i '^ "tl S.lLc.2 Sjjjj JlijLjtj J_J9 jjJajJI Lj^L>- ^J J j •*■ " 1 1 <jl 

J_Ll-3.jJ lSJJ"""' l_P- ,a (J-""' A? <i "** JLxj J-JUJ .3jI j mil ap ^ A a J^olSj SjLcLJilj 

Or^*)"ul_g i L^J L^^. aj ^^ _il_>. ^_J_tJl*U JJJJ^-* (J'^^" ^J-*-" '" i a ^ i4Jj^l3 l"j! j 'i I gj 

< 2>c i_iL5iJI --■■^.':.< jLafl '.Hypercar 3_3jL3JI CjIjLlxJI i_jL£ (jj» Sj miIj « SJsjj 
L>.jJ _ mSjLJI AjLJ-"i,i„iiqlt _ dijL) <^iNj lAUTOnomy lfl*<u«l 3-ljjj^o 5jI im 
(j^. jib 4*Co I.— ^_>SLJ -I ' j . -.a*i) 3jjL«JI ojIj mil ^o^c^ J_j^° •*-! ""43---- La }!-»£■ 
Lj^Li. J^jj <-f- LijjVI <Lcia J isfcxJ,l 3_oj^>JI ajuk Ji-ljua ijJsljJI ^yaj . _i»-lj aJuS 

i4_^j>-_jil LliLiTj_>ii.lj i^jU ~ll aLIo-ij i .l^-SjJI (jj^-iti aU&jj i4_ajMJI JjJSjJI 
(JSJ I J « 1 ~- 'J J ' *■" ■ - ^ I SjLujj (J.J t i**i I 4jaj*vUI (jjj^TiSLIil /n*C -»-"ll Cjlju-aj 
< u -ulal gjjj --_jl> 4 j ; l Mill (jJJLiil J<jgll iiilj Ji-1.1 Sjlj mil 4j1»I jJI sl>»-Vl 

4jji_ji5-jJI 4_«SL_iJL^jJll '-'I ^ ~*-'j^ (j-° jujuJLi (Jjloj-uij q] (jj> «i£j M i l l c .is <i < 

. L^jol JlSkHj ol Ju£. SjLjI ^>J^lj i4jjL*3 J-^'J 'cH^^j' "^-LSLp^"'! ft^-***-* *>4"*"' 

JL«" (j^ll '"''J ■ -*■ • "" (jjo JjJulII (jylc- JJJJJ-" J'J"'-""' "-^J-"' J i i in a I «i " f I j 

:5jLl2JI Siatc <=L«JLj if jb Mjj ^jLj il_jjiLa juja '.(iijjL^uj Liti>Lc. ^ Sjjj iijlji>.Li 

Jajij l? jJI "jj t— ^* 1 1 a \\ j "tl a_aJij| «_<j LaLaj 3 " "alj", a jjjsjjl Lj*vL»- Ll».jJjJ$j j'if 

Sj^-j-f aIajs" m iL c-dJj JjjIuJ.1 cjIjLxui 3jL^ i'I^ji.i'^ .« fly-by-wire » jjjoj^SLILj 
5 M * :\ \ cj(jjLL=JI jt jjj j All i_jL*J? ^ 5La,> V * mil iMI'i 3 ^,j _. ■* controls (<^>o 
5-iSLuH.iH <L»3e>jVl J=tj« J=-JL^ ajjU'iU 4_iL^pijyi Sj-^-Vl (jV ;LiJiLj '.aiiLSJLI 
(jj)<1 1 n'«i t JLr»' uiVlj i n l*i It (jlsj_»Ii L^Kj iSjLlIII 4l-rt-j i 1 - ' (j^jI^J,Ij ijjKiL^ 
AUTOnomy "~^l null ^jl-JLI JS^I (j>la ''>rP*b i<jL«lJ 3 1 nj->j Liiijl j , n 3JI n^ 

^jij (jl «^U" ■■ ■" ■ ■■ c_lL| (jj-uij Lii! ji^ i«> j'f CjIju imJI aImi-wI (j^s pjj mJ| i_ijSj~J (JjLs 

( _ r 3a SmJjju (^jj= .3jjjl>. SjLuj *lj^i ^1 <*^L>JI ^jj^ i^IjjLuji (jjl*L«j 'oj^J 'J^--" 

cLajjiaJL iajj__j-«i J^ ^yS liljjLttn ^ nv j-l j i * i ) j»j-3" J^ Oj-iJ^JI Lj^Lj>- J; S~ m -a 
. jd^jjij^La jjjljjk ^_li,<*i_i j»jjjI <Lu3jJll LjLjti^o L^J j»^3j uA^ IflMini 

-r j i^"i jls i<sl_ijl3 3 jJL j_IxajJ mJjjjjT JjLj»- La-S l a '• jyjJll tiJLuk ijJalJl (jSLI 
.cj!jL3jl!I tiJ!*->Lo ^1 3 MnilLi Jj-jil \ja in a j^S^II Lj^Litj J-»j«j (_,!!! SjLloJI 

j>ijLill 4-Hl — ill (Jjijj idiJ^jja (^ nljj g'vll ^j ii i ii <ij 2jl j mil a Jl& J j inj3 (J[ 



i_j_iS JjU'j ii Lj aii-j Jjpo (jc. dJ_>_>J.l 5_c j> _l J . ^jfi-^j i^k: Jaju ,»La_i^i ^nj t <i - Throttle (*) 




^QjjnJI I i ll^ |LjLAJLJUJLi> 

j_i2/LJj (j-^k-jjJLi-^ll sCLlscjj l^jjj/l j ij ^jJ (jr-iVnj . 4J3LLaJI j_j-<-u (_y2 Ls-ujl edJ 

-.(jJLiIl^ iSj^a^SLs. tijIjLtil i.a ^1 rL^>^ ^ cr-^'j iJjSjJI l_}Li. J.j,V,L°:.u.t 
cjIjI jim!I Ji-b a1jl>" miVI ^ya J^lSiJI _jjj> i,. njJI IjlJ.1 (j! 

i^Lix^S ipj-uil ajjj-oj (J-9-JLJ j^i\ I <i flia (_j£ (J*^-i li-uj*-! i^LJLlj 
(jj£j jjj jJt __^Lie-iIi5<L! IjVlja 4JijLa!l CjIjIji nil j_o.O (jjiUi! (j£La-i 

JljJSjJI U^L>- I. 'j\_>^ (ft"'J ' " (_j^' (J7 J W*' ^J^ J' (_P"'"^ (C^JLaCI jLILo 

diljl j i nil an a i<-i*i jj^Lajj tclj-^l i "_J^"1j *L^> (j'v II J__JjJi! I j j'"i 

juc SJaLLaJLs Jj>^ plug-in 1 3^_ '^j" 6^*? .-.IU-> n < J^jji c.j -e-i 
^jj ,f Ljj^_53 cJa^ll jjji /."M jji vijjLaj La _j-*j) j _ i nil (jc. LgjjJsjj 

l_t-i<l i £-i<_ L^^'j 'o-V 1 ' Ly (_v^jL^II (j^JKjjJ jgll sI^jIlJ j»^2j (j 1 -*" 
3^_a JljJSjJl L^Li. I j r a 4_>oLlII cL^-^JI J-JJJ ' w * J .' ^H jLill (j^a 
I <j"i <i j> j-Lp C^J->- cJsaJlj (jKll (_y3 4 j m, nj-ll 4<,i, uJI ^1 mJjJ-I 

i n< r>i \ Y _ "\ j_j_a_jj 2 jl j ill ( _ ;r ^ 4_lLo_*JI * ' 3 1 (jSL»ja . Lal_ua_al 

'.(j^l cLj^SLII JJjJ-a j » j a "^ I g'vl'aj ^ylJI cLj^SLi! 4jJljJjI1I SjJl^JI 
,_y3 ^jajjjl SJsllaJLj xjt-aJLi jlju (J ^i\ .-.lU-^t I Jjt_« J^I tiiljuj 

.3JuJl£. CjIjJL (oJLoJI cUeJI J-f*>- 
» i '.-i jL_l>- J-^jfi OJ^ -^ i'H^" Mi«al 1 A j . "_Qj.ll SjjLdJI (jLj j '■_ '«j 1 jJlujj 

(jo/Lj-SJI «j 3 -«-T ijvjj ^^k. espresso S^i-Lill 3_JLL=u^?l 5^_4_2JI ^a jjLstia 

■ ^liU till ^ JlUllI J_al»Jl Lj>U- j»jLc ^IjlJ-'imiLi 'SjL,„tl > . 

Ji^iM j_4 (j^->.jji > j(jll (_yJJ 3j_iil_j— s 4^>-jJt!l (jl j^ (_fi mtl 1 juk (J^ j ■ ■■ -^jj 
^jjJI cjLSJ^^UI J mi <i"i (jl (jiUil (>« Jljj >La < JL>. ^! (ji^j .4^LlU CjLjLiil 

(_jjJI 4 m'^mi ulil^ Mill j»Lal (jj "'II (jt^ ' 3 J ^ " ^ (_, ' Ji" 1 1 jLxjJI I juk __,l^~ (jjkljj 
(jja (j-La=_A 7-ia-«J J-"-^ '^Lo° SV— ^1 I (} i *v 1 J i3«l_a£L!l ^^ JSl Lxj>.^Jj) K"t aJ_5j 
i"ij i iilS jji I _ nil Cj^La- 1 M a i_j^^»J ^Jj i a 1 SjLcl dJJj (jjS j i nj . JjjjJI iZjLb^t-a 

Betamax j»UaJ (»j-^Jl Laj_k. t t j_j-Lu_tJl jj-S-ll (>« oLu_jJLa_ill ^ c^-dj ,_jjJI 

IjjVI VHS ^jjil ^-j I j nil aUoj *\—a\ i^j-uj 4_Sj_<ij (j^sLiJIj iL__LSj jj-a-ill 
(ju>- jj JLJ4J I p^i! (JjLcujI (jjijjjJI ijjjtjj-j^jji OJ J i3^J • Ijl ' ""'I J-^jl (1>^ ' Laa2j 

Jy] jA^l ^yl^. 4Jl_Aj » |>|_1 (J^l-T Ml (JS (jl)) :4j^_flJ (Jl _l Mill l JUJ> L yl^. l(_Li 4-^j Ml) 

.«j_iLiJl (jjS j i ii L^jI (*_aJ-11 Ij^jI Tc-t-ol^oJI ^J£- (j^a (jSJ t(jLuo^- 




Jiiniill 



fcSlUI 



^J 3 j jjj -■-" I j -w-jlj^C" Ij ,a J_j_aJiJ ^1 ilajtUI JuJlj>j i_j_ nail j* 
CjKj-uj il1)IjL_l..c.wII c- 1 * ■ -» j .lUA'tt oLS^_Ju >La "aI j^J '*i>*-^ *° ' J ^J^J) ' '"' 
^yS 3-a-lx-iU ol j ^LiLcLiuaJI j/> 4 Z-t-LiJl 4_i_JI_iJI Ji«3 ^J _ i^LLaJI 4_^J_LA 
<Lcj i ii t Lq-IjjIo t _^J3 (jr ua-4J jj_3aJI L) !>!_>. jl (_, If <La^Lc j_4 _ i-sLLaJI 4_cLlu3 
i-il f- 1 *,^>1I i ,|f | ^_a ja^>.ljjJU i ; i i^LuLl l-iLjt ir>\ ^jL2j (jl (__,« j iV-\\\ jj»J • 4J-iL4 

j£Jj i4_uojj_iJl (^y^ t) «i j^ ol j j-j-t fflfl i (3 ' »l J« T- t i jJ-^j Sjujls. I j -waJjj£i (^1 

CjLSj_uJI (»5-JJ jl 3^_Sj3 jj^*_j<s jj . ju».jjj_i-gjj f>-3 jVI L^jJJ (J- 1 -" 45^_<i (_-,"■ > • 
«JUb (Jjjs (_y3 "JJ; ^ 4-iSI,l maj aJjUo j-JLi-« jl,«"i" mLi lUiilll JL*-^o (^ 4ja^L a . i J I 
i jVI Lai iJa_S-3 =* ' j' a Cj|_jjjj/ J. i « C<-a-> jJ iMt iMI jj" hi C^-iLS I j -w jjj i\" ' I 
«JLtJ I i m jl j_a tjji 4^j_ui 3jl jl (jnl-r a {_y*±>J 0^'j '.'J^ft J j mil (_L*ieJ M-S 
it ii " f I jJj .((JgJa^gJI L^Li-j j^JD ' - d " 4-3U' s » Lj-^- (_? '.' a ij_*j_>Sjl jja JLi- 
. LJLi dl! i f_^a dj"— " (0^ t<LajL9 -Ja^iaJI L|^L>. (jl 4JiLLaJI icLLto 4jl!La-£. 
^j *» * ■ a Sa_ml a -si I uuL»- (ji\ (jj^.t'll <_<-iL>. j>a c VJ-4 (J_a-»«-> I JLL tSj^ lifi^J 
Cj\jj-i£ jl j-A (J-u-jJ (_4j_4jJI jla i4_i£jJI 5_lJ^Lx.VI rf^j^iLa.^ 4_IjJjj I «i r ^lajJI 
(j I j-A ( _ ;r S_L2^>Jl ' _ -• •••'< (jxl '4-i_uJI jjjjij p" j" jl 3l_5c_B Cij^i iWiiii'l l1)ISj_ui 
«J 1..I mill. I .■!-»■ .^-.i j} cLvjjj 3j£.lj OJK ljji-1 < " ' fi ii •s'i (_^lJl 4jx2i!t CjLvjiaJI 
CjKj_»I/ (_£^jjua Jus—I _^jaVI j inii^a . Jjjji jja _pil jt-^-JjJj^ll (JjkLso ^inijJ Jju 
(j.<i«. i ». J^L>- 4_iiiZlJI CjLaljJii>-VI (jji JjJJjJI Lj^L>- '"' ii ii **■ J-2J» : ^L^ nUiiill 
.11 4 j iXULl LaLc (j-CJ^li]l ^Jua ^\r- ."il^l U .11 JLtjo j^ (JissJ L«-a j^iSl lOljini 
(^^Jfc iji-iljiJI s j~^~ * (j-"^J ' < *-i^ , J-^l J^IjjkJI jl 4^>.jJlJ 4 a ^ihr CjljjtVill tfJLftj 
(Jj^) ^^1 i n\"i 4^^ j^i jJJua ij Ij m'iLi j»Lklj_C. j^aal i ft ir-ij Laij -(jVI L^Jo^jeJ La 

j$J3oJ! L^L>- JLa^a UL>.j juaJ» :^LjLs (AJ^jJii <S^L«_«JI jj^ ■jj ■"■ 4^j^ii ><i^"l") jl 

(^J I glj j iii (^3 ^__« j ;Utl jLJIj ftin'iH Iflli^ jl jVl tiJj Ju \ \'i< I i l^tjLa 
^yJJ 4 i„i.nilLi jLZL^JLl JjJJ^JI 4j! j jhj «n (_$jj| JjJi^JI paj jL^ La^_aj <...j_jjlIII 
■ « ^£\ i n^"t 4j>j <°ii ^~-lU— « ^jo Jj^i^JI till jj jj^JlII Lij^LaJ«J JljjJ t JaJsaJI Lj^Li- 
i(_gjjji>.Vl JjJJjJLa CjIjLluJI JJJ_)j] jjJJuillll jjj^ull (_,"i-r' a i^>S-l CjLaJSLij 
3jJL jjj l?« *« 1 1 |f <-j j fl "ix I 4^.L1lo (^1 4 mi itbj . JjJJaJI LM-stJ LJL 9 ' UJ^Jd 

.4j jI^muj V lJ9l_p>.l Ijjfc Jju iLaLfc ^0" 

■1 

'W 



4Jjj_a ^jL>- kxu oj j ,i in ajli (j-*J 'crr'HH^ ^"-^ JJ-^J JJLH-^ *JrJ>^ '""' ^ 
(jic Jj-^a- <«J '(J^£-J U^J-^ '- 'J"* - WjUJ' O^l W^ U-° ^-^J J>"J ' -^ • ' J-^J j^j^jLs 
' ..~l:tt ^ <_ya>JJ .4jJl£LII McGill Jx>. cdLo 4jLjaL». ^ JLwiVI 3jl jj ^ j j"u i -» .La 

jLflj i ^ *\AA j»L*JI 4iUJI iuJiajV jjVL i^i ^ Jaju (jl J-l3 3jj jlc cjli>_<i ^ 

' ^.*-.jtl (j^J <L>.jJl) Jj^fLi 4£j-£j Jj^>Ji i^jjL^ll 4j^sL>JI 4i2j^iaj pi U" i ..I 

Lu .contract research 4jj£L«i]| tliL^S/l JL*-o ^ L$LLiJ jjVL> SSj^i cjIju 

jj^-aJI (j^J CiLju « 1,11 "II JjIjI (j^J .^JuiSJI (jiu^all Sj^-jjJI 4_iIL) 4 An c L^-J-3 
I jl^j — "■ iPEM iJ1iIJjjj^jJI JjLiJ »l Mir Lp^oJ jj£j ^jjiaJ <L£j_iJI tlij^S '(j£? mi«H 

4-xLoVl plpj-VI CjUI^j tiuli . AjLjJLI (Jj-lJI u£ bjL>j jnWill JjLs gllo ^Jj 
,jiJ <GE LiLpiJI JljJL*. i^il 3^jU« JUJ.I lJm> <> oj^i ^1 iL»jSU 

,-.ljU^-tl ^yljl C*jL£ .(jj^ mhII (j>-aJI (j-« Cil jijiLa-Jill < rtir»"iia (_y3 ("i i<S rill I fl", I a 
p-ljJLi-VI CjUI^j Jj t- . »* j <jl Jl-J.1 I jufc ^Jfi ^1 i^i rViVI ^ JjVLi 4^>_JLJ 3_jjJLVl 
«Lulj_ill CjJ-usjj (jjj j a"U vLal i ll ijjt taj-C 4^j5JI (~ik-i ink. *j il_$J 4_ls>L>JI 

cJa»JI ^ JjVL i^j_i dll'Lftjj . LjL^J d^ta-LJ I j -waJjigiil e'jjk J*-j>J 4_j_fllSUI 

l£>*-V! Cjljiinllj PEM Lip.^jJ&j JLa^o (^ £-I^Li.VI CjUI^j (j-a Cjl^-i-C ^L^Jl 
iliLse-j^U j i " V a Jj-%_a jj^ 4^j_iJI dJj->u i Jj_ijjj 2jLi_a Oj-oj . L4J 4 riU "U 
.CiIjLmJU d-La-uaiJ,! JjS_jJI Li}Lk JL*-a ^ 3jl5lj d^jji, (^Jl <3jjiLtlJI 
Jij^Lj Jj-*j (jl Jbjj j j' a ' Ju»JI I J_A Sic (_k23 V Jj_uuj ol_a.j aU (jSU 
C^a-Jua JlIj .2_fl_JklJI S alUll 41 m.LJI SLcLLuaJl ( ( 1 l'i ^ 5j t-ij ml, I Sj_SJI ^1 

«'54_ajLiMI J^l» d\^lc <.-■-»." LtfJ Jl ?i a ^ J->->!l I Ju» Red Herring 4i^a 

:MjL^ i(«JL«Jl j)3-*-^ 4ru- , y..i?t I^J-^" I (Jj-"J Tj-^ 1 ^^3 
CjL»JLjl1I iLcLius ' f I j a 3 A 1 ^ , ^. 1 JiJ 4_^_ui iTioLS lJllS I, > j~w LLoijJ JLaJi) 

^liJ 4_«jLii Lj^vjJjjSaJ ^JL? ^ P ^ * *-3 " b'*"' '"* ' ' ; ' a '• microprocessors 4 ^ _,a itl 

Jj^fL 3£j_<i ■-■!»' ■■■! JL3j .«5jl JLuall £JJ>a J^Lls-V 4jjJ>UI 4jj*jjIjJI<jiVI CiLa>LiJI 
CjLcjjj—ijLja 3jLC 4_aLSJ ^ iPEM Lj_>._aJaJ&i(j Jj^laJI L^LiJ J^iajci JjL^ Lgj<j9j-a 
^l Lj^oJajSoJI jJ-4 Ci£,Lj lLU j^j ijl imjI^^LujIjj J>i>« -liS^ Lr^>" 5^ ^? " ' "' a 

■ I'* I ^Jj^)"" 4 ...A i ■"■ aj II ^^Jj cJa_ji>.lj ifLiajaJj jjJJJJ-a (Jv - ^ - ) latjj m^Lua (sjk\ 
.p-ljji-l Stl^j TO* ,^a j_i^l ci!!ilifll ^ya L^Sa. Ja^jjjjj 4j^LiJI 4-jiUI 




p ■"•>M 



oJlhJI 



4JaJeja lj-w^Jj)K~ «_o dul ^& (j-aSa 3j£L<jJI jjl» :Mj^3 l3j-"J -'j ' "H ' ''J'^Mj 
tj* ■■' ft l ' " l_JjL^ ^3 Cjt-^** ttZiLje-Tu.U ^Jj)ll" (" fl '^ 1 ' (j-J ll-JI ^j-^l ~ .".VI (_gjui ^ya 

oj^fb 4_£^_jJ PEIwI Ll>-jJj_SJLi cijljlj .nil <zj\Sj-£u c^L^S <zjjhh jJaj . «Lil! 

i!^Sj-lm («ig ml (j^-i »_t »l^ mij 1 " aUa jJ_«joI^S ^_Lojl.ij JjJ-^ 0-* ^-^ o' **— ^J"" 

. Ljjljo 4$j"iiTu.a dlcjj nia 4joL3"^ Lj JLC f j Jj^L> 
a_ujj_oLa CjIJ_jJj m^I ^Sjj (jl tl i t.ll (jja^ < Lj_^o_j ljUJL>- (JLsJ.1 Ijuk <JI_^J 2j 
K<uL*jl m^j'i < n a (_;,!-£ 4j_uj_<i 4 MiQ,Lua 4_>-l^j 4Sj_jJI * 'j* '. Jij V L> 4£j_ij (_>oJ m"tej 
a_4j_3 (j^ii^L-i (JJL? <^"i" mil .-ii i »"j Iri 3 iJjl^JLj ijjj^la^U (_j^3j «"" (j| (j^-XJ La-S 
4l-r a j mii 5^_iiL_i a oVi (_yJ-ll ^_c jJI 4-!L». i l-i mij '/.Y • 4_jl-i.ii M 4-Sj Mill ^/j ml 

(jl ljj"»" i4l_U_ V Ijjsi jjL^J 4_j__JI (jL <_-»-.&j < Y • • Y ^Jjj ,___ V. Lia Barron's 

^i_ i_U j£ j-aVI _jL_> jJ i^^-J • bj— >«J XjJ-9 (3 "~ s "' — '^ (j^- L)_J^- -a * A *J* UjjI T-"ia 
3^j->i <___• I a" -- uj-^*i i 'iS i£--*_ij 4__>j_) .SaiaJI Lj^La- ?"'-"V ^J-" l_^ 1^^ <-->-> 

(_JI l_uj4_j_JL_ (Jhq __jL_ _,_!! tNECAR 5 d.jLJj-uJI SjLlxJI j__JG J_> . jj^Li 

4__j__u ?T— _j| (J— a Jj— 3j LJ^— i_J S_j^_a i__i_> LgJI <_— lc I n"i~>- (j_»1j___ S(j__i<_lj 
j j^ Mill (j "■> U 1 Cj—° q-^-J) " mi a Ijl < A I ^ niiii aSj—lm\\ i- i *fj" Ju3j . Jj^Lj 

<JjS JlIj . Pow&red by Ballard « JjVL o_aLLaJL> <Cjjij» J>-5jj A* Intel Inside 
i/uilc. jjej JjS VL_La _ (j^-i-ujK (jLj| _ The Economist il^aj ^sl .^~aVI j^^jjJl! 
((Cj^L^c (ji^. Ji l» (jljj-«j <jl mi VtVI 4 > i.il^JI Red Herring 4l5t_a jjj m ^a 

(jja (jSLaTu («J _jJi ^_" — * a <JL>. (_jl (_yi^-J .4 «iKll (jjjcaj 4_uLfcjLi -ij"^Li 4_i5 1 iiir-ij 
tj^^Ju La (JLiil (J^"imi a (_ya cL>- J^j 4 ,,-Stl ^n «.^l>- 7-JL0 
^ 4-^a.< V- "1 mi 1,1 CjLjjL< j'vLI 4-$^ mi (^^J 'JjVLi jljj (jl 
rft^J 7r a 1 iij tj_aj£jLa i_a!^Jo! /^i^ (^'-!> ; i 4_LjJ_a La^iaj i-iljl ^....tl 

UjA_>- « M r-» " ijiLV '(_>^J>j'j Cjlj..l"l *»J,I J-J-C (J^'»-"(jlj Jj_^_ul JSLj 

»j i±j,I t ~ II (_yJ3 4j^_>JI (j lUa (S-^Jj ijjj—ua (3LIaj ( Jr Lc. Jij_ajJI 
u^Lj>- '"*' in\ A * * ' * ' (_^ca^-jl (5^)-^ (j-jj 1^1 i^^aj (jjJJl (^yU-il ja j\ ll 

a>i Ml \j$^± Vo • i rtK'j ,jL£ «l5jJL>j »1 mi r ju>.jj Lukj . j_jJi^JI 

jVaJ ^ * " «, ,?iK*ij (jK ,_£ jJI iCj^Ij^JI (Jji jLLj Ji^J-JJ La^ '-4jup.l 



^J SjLi^U Jjj aj>JI 2 j.^-^. ,^,11 ^_3j „ «;il 5_^>-i (jk. j-^jj j.^iU :Ji.l jJLj JliJ _ Intel Inside (*) 

.(aj-^lll _ JlJl i^jj^ «-L^ j^i processors cjUJU-o Jh'u.i' L^jt 

'fife 



^gSgJI bli^^J inlinO 

I flfi'i a mJI > im LjJLv 1 ^ i\ «i j ^jVi—i (jSJj ulaJLfl tli'^jjjj SJlC JlIa 

j o in"2\ (jjilLi ^lUIl ^ ' ^«\\ ~«j II ,_..-., ^.tl ^a 'i aly. ^jj 
.(3^Llo^l (_ T i^- *G3jj^o j j fc- — 1 a 4_oLk- CjJl*j La Lai '.(..i.-vLiiaJI 

(_5jli (j^lllj iPlanet I ^ « . n"i 4jLilI 4£>_ui 3iir-i-»Lja iaj_c, jIjl^JI I Juk i-iLi. jl^-jj 

. jjijJI Lj}L>- r<JLc ^jJI 4ji.,itLi I ju* viiil ^ ' ij^jj ^jj^ (3>^J (j^LUVI 

j_2JLI (^l i " t (j -w jj I a n -v, (_£JU ^& 3^SjJ,l 3j g nil (jja (jLac-Lij I \ mi a a «*.*n 
(^ylc SjJisj ^^u^Ljjs-I (_L>-I jj-o i4 j i uLua J-£C- 4_cl_ui ^j^ -ijVLl iLS^-AJ ^ i n j'ijJI 

Planet l <^Sj ^ .UL«j Lajj^a j^l ^ZJj .4$, m.U ^^Jl g/n^'.tl Jjalj-a 

Ijji^'" ^^^3 4_«j>.J^o <JLuLS » i ii^ol 1 ^ « ...Ijll 4j i^ijVLa ' * 'j j fc» " ,_3 I \_i_aj-io 
*.ya.j-"1l . UjU-L. ^a 4 ,1-llhj 1 ^jj i i"i i_jjj^jJI (jl^ La5 *4j.jL«JI *_iicaJi]| CjIjjlaj 
(Jj-xju 4 j ->J _i inll 4_ijLii.l J! «i r j^jLto (J-^sj L>«^ ijjlSLo mJ( (_y^ I <>> J •*■" l ^j1\ 
fLuol .1 rt'°l 'm£j_>-I C)l flKjj .l_«JJ^JI JaJlII qj» J— >-T (»J-jJ blii « "l ml d—ajLc. 
. («JL«J| sLul »,jq-v. ^^ja 4jLa->- TrLljl » ima mJI ( JfLa 4XLa -»-l ..^»ll ^^ ^jlSj.1 
,j*sL>JI iliLajVl jSj-a CjjIj Lojir VI .Planet 1 i^>l ~ -^l ^Jua (jjj,! (<J 
(_£ JJl jjlSHI ^^ji iJlilj j" -^J,! <>Jukj iiJlil^jLJI ijlil %. a » '^ ■ J.n-i (jylc 4_^j_iJLi 
j_jJk Lo 4j^JLo Jj^^JI Lj^L>. i— J.»_->- (_^ill i^Jj-jSJI '"" ^o" -^" liilj 4^3 f-.S S-».i 
4_Sj_ii »l «iir (jSLaj i Lij-sej jl 5^ j V. 2 1 j,ui « 1 1 dilj i i ntl (jj '^ -~ ^,<i *q ijjVI 
J-jJLiVit L^jj^ (^-^J l?^I PEM j^a^JI L>L>. 4^9j^>. s*^ 3 - o^jl rt "' t>° ^J^W 
^ Voj microwave oven Sj^ ■-» ^tl cjLkjJLl (jj^ (<^*-»- ^1 »jj«^ SjLj . n 

i(j-«Jl]| JsvaLjJI jj^j^LJI 4j-«^ (j-* 5j jj^ ijvjjJ IjilSj <4^^La£. 4^>-Mj t*-*^*- 
. > -ia- »-"«l lj * i r i n" I I ^"nlgr J j^luT J Jj^II L)^L>. {>}->■ ajajusj IjjLcl Lo£ 
tlj|jij>-jJI (jj» liVVI tTj|j_iic. r-Llij (^ jVI JaIj JjVLj 4^ji jl ^jjk 4a- urllj 

'"3 J '"^} d Jr A ~ % i CX 1 'nit' cft^-JL^ 1 *Jfl" *'^ 3 " "J^Ljij LcjujlS iPlanet 1 ^jji LaJLu 

.l£JjJl! LaLaJ 4jejislj djjj^ill ~- j ■ -»* ■ ■■ i»jjL>J,l iSjJiJI (_j& j i" -^ 1, 1 Cj| JUta gl i^->j iri 

3J_dl (jf ju>u t «^aLiJI ilaiJ visionary ^Ij. mi" i nVt jjjja (^^ ^ J^LoJI J-i^-j 

.(SJV^lLI - SIjjLi 5 nj\) tlj| niU j^o M ' "i " i.ii^i^- tij^jll^l ._..^.^-ll _ plywood (*) 
iiLjij^aVI ^^l"iC) J^Lfl^d^ 5jjwL>» t>° L r J ^^ tj^-w^*" ^J^ 1 " r ^>-* : o u ^^ ^J^ - F or t KtlOX (**) 




ainpll 



oJlhJI 



j^sjJI [>%>■ rLiI>S >*J ^ j^lj r w t\itl J>stoJI ^ Planet 1 j m^J, 4 jnjS-sJI 

I jl»' a (_pJI tLuiVI (Jjl (JU (j-9-3 • J_J-"J (jJ! L ^- 5 <j£ J'^rtll j-^jj '2>j^ cjLl«SLi 

Li t jj « in" («Sul ^J)i : ^LjUa a^_JoL>. jJaj <4_u_^SLJl »l j o j*C T l jl nLij_j-ill JL*^a 
*u£ <jl (jSDj ; l t-i-^J I jlSJLI (^a jjl /«Jijl_fl iJjjJ Bj-jL^- (ji' 1 Jj "*» *«i! tc-il i m i 

|»L«JI (Jjljl (J^J • ?" - """ "^ (j"^' (J^ ^"^ («Jjl-^ tJUl (JJJ J J <S I I (_yi>- (jjj (J J t I l l "l 

"' 3 * (du/j 4i^_«S«JL! u^ ' j ^ i'tl ^j jdl j-A u&j-ui ii i<Via ^1 Jj_oij ji-c.L2j i T * * T 

4j*LflSU IjJiJ 4-$^ i^ill JTjLi- (j-a fljLxJ-l JJSj i,Jj-<iLS j nj ijj (jJJ 4_|_4j_JI (Ja-*JI 
j j~T.1L aLcijil L^» Jjj* •"■" (jyic Ij-vjJjiCill CjLS^)-ui oJLcl iii a (^ ibjlaJI 4jjjj>.j 

I j_. , „ «l ; ^j ->jVL 3^j-i (^ i£jL>J' Jjt'H <jj .mass commercialization « Lr «£J\ 

. (jL>. JL3 JjJSjJI u^Li- iJliij jlj ^jSuJjjJ < . « J mi (Ji^l^l JJ» 
' '■ ' *^ Qjatua jl i nt (—1^ difrL>. <Ji]' CjI olsll a JL* _/JJJ 'f una ^J-C CJjLo Jjk 
4j£j^oVI 3l_pJ1 ■ t-»^'i ^jj b^jfc^*. Ij-uju tLiJ^tlLu)) 1-ia.jJi) iC"iH ojui Ijj-uvjjJu^JL 
A " j *» j'lj * ■ -j ^j_Ls ftLuI (_ya (__>ijJ j JIO 77JJ^>- 4j (^laJ L- a IJLA «j4_ijL%-jj 3jj i^i 
LftjjJa 4_aJlj_i^o Lg_! Cj„I i/-ij (j^tlj i Y • *T aLtJI J-jIj! (j3 cr^-JQ' t j g H tliLajV 
~<\£-\luzi 4^UaJI djl^vui tJ& (j^jJ-tAHJI jjjj Mill (jja I mi->. AUai 'jVjJ jLJj« ^ i Y 
i .r\l~ll jLilcVI (^fl JLitj LaJ-k. iLaLu LAjiJuo |JL4s sb^Lcl Jjjj .cliljl j mil 
<;LLjI (_yi i~iljT... ^ i_c jJLa <_)VI (^^-J a jJlj l_^j i h ii I" ^^1 4_jj^_»JI ijlil oK 1L 

oLcLLlo p-LSV \_j—£& Jj-ij (jJ (JiiljVjjJI ^yi IjLjLo oi^ i J'- > ^' ^ *J . .'J 'L^°J^ ^"'^ 

jLailuil jVI ^Jjlj tj-Aj) ^gj^i>-VI Jj^jJI CjLiSj ^ ibliJI l^iljl nVinil ^-^>- jJLu 

(j-uj .(ajLUI Jionll ^ J^jjji La5 nUAill t-fll mi^" i nl JLas-a ^ (JliljloUl ^yi J^J-ll 

4a-ajSL>JI 4JUI tUl-UiLoiil (Ji2j Jio . a\j^ jj^t CjIjU^J 4a.U. LdllA jf J^jll 

.j^j^SJI CjIjL«jJ| ^yl^. t-ijIj^uaJI j^jisj^j ^j^i>.VI Jji^iJ 

(jSUj V 4_*^Jli Or}->>jj'> jfltl 42lia i'ijU ,1;^ idll j£ j_oVl jl^ 3J ^^-J 
jjjijjjJI ' _■ .^»'« ^J « mij ^jjlj i^jjiI 1 11^" jjjj 1 ti A 1 1 1 i_^>-j I g t!< I cCic LkjlSJJ 

Liilj j_4 3„l miLj-J1 Qjvj-i 'JXJ (j .-i ii 'm tjL£ Lja ^J^j .(JjsLSLII 4 r J i^jSLj^— aVI 

• J J J t^i 1 1 (j ^> « J I 4 tiMiitl cIjLj^ i^ill 

* * * * 

Mai 






j mi<* Jl (j.n.ft ^- (_>J-3 »aJLS i aJ I TO 4j>-I i ii a ^l<~ 

jlj^j ' ?»aj*i . «>aI -n i tijjl '".I ^t i Lji ii i. . . . i-ilj * ■ .. 
4j}Laj ^yJI iSj-iJI eUtJT (^ ^Jajj '^-*>J o-*?^ 
J aJ .iVi n't \\ (j_c (. m Si'll (_yJ3 (2)A-Lal «JI (j^o 

4S^jiJ 4_*jLi!l i— )La- intl 3-»UI\ ^ tilt 2LS_uciaJI 

^j-^JI u -Jj Ca ^Js Royal Dutch/ Shell 

aJuu QJJ * '"'J («^-3 'j- 1 ~ Jj' _JJ-> 4JjJlJ. ^ i n 1^-aM 
JoLmi'm ?a(j i "jjj^-J IjLajl JLS-3 n-ilJi ^»J . 4j>-I^JI 
<>&>£ IjiJ I JSufc _ «,»>JI» .4 nfrljJU ^1^- ij>M-C 
«J ((^^aljJ J-^lj i±j1 Jl>.V i_oJ3jJxj jjl (Jjja i4iujL>. 

j-fljj i£»-^l j^ j-l> i^L^JI ji < Directional well (*) -tf 1 ^ J -i " *"' J W J 3< f" 



MaSJi La-Uf i_Luj^ t<j-UL-a j?L_>oi O-scj 4^_>-4_a 4_)Ja_io_c >-»-C d ^ ' * ^ ' 
jl t ^Jj_jjj»Jl *>L>oVI (^ j_i>jl 2j_g_>J ioLdV 4_ulj-a j ir i Aa^lMl 



(3 b — ^-)" j-k-^J o^>- 



« di Lj Lj_J I /j-a (JLj-if j 




p ■**"^ l E 



ijjlfeJI 



<_____ll ___i t4_bj miI1 £___i J____JI (j__ l_ij____!I ^ m.3 (jjs aj^Lojj _y-J-^ * a"i~>-l 
£>-5-i n'lj mi<,q._j j^j-^SJI xjl-^l <__-» Lg-ljln c ^j_G <___]! 4-?, 1I1U (jgjI^Vl 

. U A; tl --| " \\j i_3 I hX "i i ill (Jl T a (__i) Oj j, -w^l 4 j -wjjj r'v'rll ll) I j j U "i II j j"-j 

?_Jjlj_J 1 4-J I J— ^- ^_>-=»^-__ -__I^—I_|J 4 JTJ I'l-ljJ AJ_UJJ (J^Ls. (JjOJ . (E&P) 

JL3 ajJ__5j__j (jl (j^SLoJ.1 JLs-jJI Liilljl (_-£■-! i4 jin V mi CjLjL__-.j i3j in'cie-a 



. 4jj__>* 3jj}____) __Jj)_»*_ 
XjiiJ 4ii jn til oLiJLl (___ i_L_- 4_ijjiJ XjLi!l Luijjl (A in i «) (__j-__ij SjLjj <^JJ>9 

!j_L_> (j-uiill i_lUl1_£1 (j? i * . m ____> i jumJIILj .^yjji-Aij SjjiLjjo 3j___i __>.V i'K . im>U 
4_l>.^Jj id) I olj_j_L_JI (jl -*» * i» -.il (____. . 4jL_1! (ju___>ljj-« ljjl_£ Jl_J : I U^- ____. 
• L^aLoJ 4jjJi_- 3 ja-___ L&m^_4J__i Jjlj Lu->- _____) I 4_-Li---> --L_>u /--)l 
^>-J--h (j^ IjL-vlj _j 2jJ jl j la \ , 4 "i iiK" C.tl \ (_5__!l L__ijjl i n j i,->j J-»J 
(<^-__j_JI <tuBn 4_lJ-__ . > » **■ « j (_£_ul j ji ' I 4 ij i ■ — " a . «___j| ^__l IjjJaj «* A , -»j V I 

L7 l)| 1 3jlajJI oLjU ^ ;»_-_ VA • • 3>3 (_jLj»Lj j.3" imj jl (j-« 4__L<u tension leg 

.aj-^k (jSLaj V 4_i I -LLla aIj-C-I JjJ. <j-l-J _)L-> (3-9-C jjkj -j j i,-)l__VI L^-*-!" -»," 
(__I_L__«_ 3.iJj-_ _i 'J .' ' *\ 1" ' " "" ';'! iri *' (j^ 4-C j 11 .-i 1 1 4_a_L_J! 4_u__U _J_4j 

jj^ Enterprise 4 ^j^Vl 3;^. a ,„tK Ljj_yj_ L$j <*S.t~\\ a^jJl J\ 4jvj_J lj j°i< 
l«i i ,i " ^^JlII ^jlUJI S^j^-c: jbVI llUj (jji j-j-^I Star Trek ^jjj—aJlII Jmlnitl 

L^jI 4^>-jjJ 't»i ', T | j^a 3j j i ^ CjLla^ LjijJI ^jj jtjiajj .JtUr mil <J-*-ij 5jlj-3jL 
ijJLLaa . I^jlj « i""i1 ^Jjal iiM^JI ell I j i i ii 1 1 J^L>. I j'.AK* 2 j U »* ( j j0 j£&\ i"'ii it - *- 

(3jl>-I i~.^aj (_$J-3l r^j-^' i^3 • ^ JL i 3 ^ """*'" i*^ cr^' 4-iai i^>VI ■_ ■ ...Kt I ^y* jjiSlI 

diJLS <4j^ mi ill 5 ...i^U 3j_i!| Jl nf jl j«Ji^| (jja Ju>-lj (jitl ^ 4j»^Laj 4_^a 

(3^ •»- J-2J .ajL«J I (_Jijjj3jJI i_dJjJ (_>iL»jjlj jljJLal (Jal «jo (jl mi •♦"^J ^gl "i j^j 
SLa i rt~il,l *■ ^ cjLjjjjjJI 3jlcI mi n /°i '.>Ll3 (jj/LoiVl (jnj -«j Llj_.ii _dl_L_> «_)L__JI 
multidirectional l__L_L_»oVI 3jj_«__s 3jL_L*_a j-u^istj Ij^Lfl iJjVjJLj a_jj__ilj 

J_u_-J,l p-LJa i ~ i.-s~ 3jj_k.jjJ,l (^jljJ-ll _!>>■ 4___Loj 4jjj_Lo l_3jJo (j^_ajii_____a i Well 

.>»__. ljsJI YA (3*c- _-it £-2j ■ Ua;U (j^L»_i <_m-w __JI c Jjj_.ji! 

.Exploration & Production; E&P (*) 
°>° Jj^ robotics —l t— .^tl iL_= j_j '.robots -jt^jj^l -I i ~" ■■■ij 5__ljj i-jLpjjj^JI '.robotics (**) 
jl (]-tj Jaju 2JT ^_ i_j^jjjJIj . Asimov __j_»j__i -Jljjl ._J^1I L:r ±*jjJ\ i,_,_j^_Vl _-*l*JI JLj-J' v^^ 

4 j<j iV. i_J_ (jjo 5_5___J__ 5_____Jlj i ( ____L_!1 Jl j ^Jl _) « (^a «^JT ,jL__J» (____! L__> .j_u ,j_. ^--'ill 

.(aa-^pll _ MjjU>.^l JjwJI jl Sj_t_JI (-;«nj (robota) 




UA*. I I 5k£Lu^ viS*- ■ ij jIqjiaJI Ale 

Cj I J i I (I 1 1 (JiLiw (j£-lj i<i Ini 1 * * 3jL_a I j " *'■ 4_2j_vJoJLj jLjVI J * — '■ 1 * 1 1 tx » 
Sjjjuij (Ji53 (jl L^jLJu (jjs Ltj>- aJj) *f\ "i 1 1 ^yfl 4j_alj.*i Ol^vxij Lj.tfl hi i4 jiaUl <LLliII 
(Jjj I j j_ui_ a L«_S i«JaJ_iJI (jja jLjvtj ^(j;_J^-». ^1 ^"i -v. (Jj_i.a^JI ^ AI*C*i jj^j 4-ljLfc 
4Jc^uua aJLA 4_j£j_<ij -(J-^J 4juLHJ! r'DJVlj ' .'J'''"" 3£jji (j » j ij _JJ*a i(_yjHij" i ujj 
till j i n*\ II *c_lL»J 4 ri jo til aLJL! (jja i"i->r"nl ( _ JT HJ t ' t-> * *■ 1 ' CjIj a*s ^"i ft r"lj-»-" ml jj^. 

business thinking Ut II ^jSLalllj _ Lo*oJa-i£i]| j_a jJoLidLi a*«j *^tl Jj_i>J| 

. L^>. aJj; i*v"i 1 1 <*-JL& (jjs r'UjiU 4£^jSJi Jjj*"*-' ^j 1 ■ *- j ^ jj| 
ijJjjj-jO _ £jj i ii S I 4_ij_ifu-3 ijjjiSLLa 51j i"i mi jl 4 j ""^Jj iVrlt J-ii 3juj (j^J 
^^jj iljLLs *JLi_a j <\~~ i n't (_yiJI ^jJ^Vl 5j_>_->-jJI t^j i*\ II . U^'.tl 4^ mi ^^J 
<J-«-*J cljl i^ia (jja r-L^-Li Lkjjjij /"tIJJ ' i_Q ' "* **" ?T'-'->^'>J <., m iii" II ■ j -»-j Ij '■•CI 
CjI^ j" ir a jjy^J • Loijjl 4 ir->i a Ij nt"i s L>-j-i (j-"^ 1 Ly^*"J iJJA-JiJI 4_iJL> A jll ^^3 
(jja j^"t>- cr^J -0 Ly""* 2, ?"*" Lt^'J 'll^-^W^* Cr-^ ** a"V*rU dSj Mill 4j_vjjJ| JuL-«j VI 
<Jj^3 J-i^s^j »3jLcjil 4 «i i iO SjLa J-AJ '(Jji *&j Mil J-jtll JliL-«_i5^J ^jAj ' j » " 

^IJ seismic imaging ^IJJ^JI ^ju; .^<"11 3 jin'i ,^1 (jj . ,.*?! i^-i (^A-^W u^- 
J^Li- reservoir dynamics r UA^tll j^^jSLII cjLj^oLujJ jjJoJIII <*_jJLc 4j|j 

a!A± '"'Ij < ■ ■■ jLLo 1 J ■ ■■'■''■ A «i (j 1, 1 L^-Sj 4> *> i ii"i C^jl^ (_yi!l JJd *'^ (>« 2Jli _ ( 3-'^- i 
I j j *i a jLjtu^I ^yJ^lj 1 i'<~ij-C- 4^j mi 1L 1 j,.-v.^Jji t v"ll j L \ mij-x Jlc! JlSj .i"il-->. 
4_iIiL Mill i_kl>.j ^j ^ -»-t' da^jJI (_^3 l» « (j-»SJ. L>.jj_4o JILaj (— ]l_=c_C-^L! 
(j^iLa A * 3-sbj l<g^^ J*^ (^jLtuJ 4-Cj a ~*r, a JU1 <*Ji'm J-aJLJ iSjjjl jJI < rr < >-i > 4_ajj2l 

^vJo_ij_a£Lll oljjL-a (j^o Laj_l£.j i supercomputers ilSLoJI (,j miIjjJI jyi jVjj 

. 4^_vjjAI « tJ ljl'»r"lll j2j(JI» L4JLJ A^JlI 1 ^lr-|JJ (_yl!lj <5jJ)l^~ltl 

Sjji-al -LLa-jJaXlII cliljjIcuJLi 4rtU"U cuULtjVI CjjI^ lil L*t J in, Luju£.j 
(jl /ji^- (J^-J-^l ^— usl ' -^ a '4-g.j mii ^j •■■ **^j ■ ■■■ >'j " Jlj>> I <_)L>.| 1 1 j ^ tt I «H ■ « 
i-fll mi'v" 111VI ^yJLatx Lr £> 4lftj a CjL^jji ^^ J^i-jJI j^ic LiLip)) .U liill S^lli^s 
(JLa-a (^ jlijj^l A^ljjlm jl Ju>J i4^aj (jri a 4" inLa^a. 4l*jL^ (j-u>- (j^J .((Ir'LjjVlj 
in hK tl Ljjl i " r I (jji J_i-Li I a, \'i f 4_2_i_i^>JI (_ya 4.,uiA.> a Ci-m-jJ Jj^v—j-jJI 
J_^jJ,l .jjiiJI (j^j^jjj.jgll I JUfc (^^ LaLaJ -Laojij (jXLlII jl i^i'q^lia i4jjl i^i'^l 
(Jj t Mil (_)^ 1 (j^o 'd j "■' j ■ - _ j j -*^'' 4 j "^ .LjI (j_a ^LdL^JLu i Aj A -w 1, 1 a < Ll^|> ii ■>. 







MlhJI 



I f -i (_, S 1" 4_cl i <^)ll oJUi (jl liitj (j^a j^J^llj .4j|jl j iiij i4jM-3Lj>.j i^jIjoLLs 
l-xjIj i>i11 (^Aii- Cj-U fJV~" J <L«iflja jjslja* ^^Jl 4-3l_ii>VL' i^LiLt Lj_-3j5>->- L1IL4 

ojjb j 1 11 <i"j . 1 g j r j " iiij jl . UAitt p-Lla5 (_ylc j-n "_i (_jjJI 4_JLt,1 j-la L>. 1, 1 (j-o 

^ 5-fl^La-tJI ,V-.rt;H ejLSj_i (> ^-Ji.^ jl ^ . ,, , , „ll tilted 4LUI i^L^JI 

ji i4_uLiII i U .i i 1 1 ^JjJLa- (^ CjIjVjjJI jjs CjljLjlil CjIj i,°ii t \ ^yiilj j2 -il J t~i .ml 

^^ -a-aj t "1 1 n" L*.* 9-^_uib ijlsL>»iL) <Laj_ij>J.I rLUJVlj i_al mi^'i inVI cA ya~ ^ 

(j^l Ij_ju>.j jl «_jjj! '.(jj/LjiJ Ij ql in"i uij ^! <,£ Ac, I iTj (tijjj *_0j .liljj ^ 
Cjj_gio d "i u a j jt~ 43LL3 Lo_JJ <Jj-*? U^ 4 ' nfl't (J_J>^' ll>' tl>J ' TJ 1 " '^ '^i)^' 
i JtliSj SjkjLuJI JijJajJIj lIjLjJJLjJI f-I^J) f-J-*^- ^ l j'- J=t - '-^J- 1 ?"^' jtP* c^l *'-*^ 
iJ lc 4jJLtL-a ^pJI ^ 2Laoj£>JI ^M^JOJI /] 2LJU! i2jUU)?I (~.mm1 L$if U^ 

jjl^ a^j .7C-U.I (2>-c 1 Iri jjlojbJI jJl>J u '^ in)\ jISjjVI JjJj«j (^yi^ nUiiill jj^, 

jjjo (Jjl jjt ijJ^lj^J^S 4_j_uaJt_iIi < " 1 1 ■*■ ~i 1 1 4_lj_j_c ^ J ' ^ "" '"' J-*J "-^yj- 3 OiJ"^! 

^ I jM rtl niij ^j^_jj .Titusville Jj a ..jij" ^ ISj^a! ^ ,U^;U |^i j n-> 

Cjl JO S (_$J)--u (_>^^ L>* l^a-^ir ~ 1 <ij a1 ^jjJlII i^jjl-xll ^^>.^LflJI Lai i^AO^ j»Ui 
r«-&j 'j0~^ ' ' " '^ "* ^ *' <jr^ jj -*■ '-"" ^jjO j-Ij O iLS (jy^Jl 3jU.I i-i-i-llj jjjfl 4_LiS 

,jSJ . j>l_ji ^ ,ua;u jUjjV <u.j_» jj! ^xl:i ^\ <±\ ,- n - «?i ^1 

5jj n-1J ( _ r Li.|jLj I (jj^-^^n cdj-*>5 (j^j 1 1 "i /cj Ji^ (jSL) «la '. Ijjjjr a (jl£[ tfjjjLj 
CjJJ jjje.-a ,_ue__jj 4 »i \ri* a ^^ -'-»"• ■■_■ (jLS ^JUXI JcaAUl (jl l_o_S -Sjj' ■»- ' 

.Oil's Last Frontier (*) 
.(aa-^l _ 5jSjj-«VI Jl i.'.il cjIj^j tLbi jl=^i jl ; j it ->JI ^jj sLui j.*-! i(jSjlj ; Yankee (**) 




hill I fecljutt vaij ajjI^ioJI (oie 



J_stj (_ y ic 4— >.Lj-iJ -ij-J (« I 1 a 5» 1 1 aJuS V * jj_C i_LaJ ij° f w ^ it-i n<M <^\\ 

4J1 VI 'f-^J "< a J-i-CJ 1^3 J^s Ijl -Hil (JfLcJ (jLS 4JI ac.jj . Lo-a&j }4_i_a>j T * 
IJUljjLj cdJj JUu tTin mli^I ct-^" 4 n'^, >"U 4A5L4JI jJuJL 4jjjL<La JLi^ (J(i\ i^-Tm 

. Spindletop '.'j" *''.:.■•■■ jys LaLc 
4jj-oj jls i ( _yu\ < n*C~ 4jV^j .Beaumont c^jj^ajj SjjjJ, I j »>»j-c IjjIj jl 

jj . 3j_i-aL»J.I iUii ill 4-fcl i m J^L-tja (_Le_a C*JL£ LgJi 4 S i ii -»• LaLjJ AJ-jJI 

7-jZloj 1 La j^oX. 4jjUjJI I jj'njjUj iSJlLJI (^ 4 1^1 fltl 4j_jjJ,l i t-i 1 nj 4 iil-ii a 

1 fir'a (^J 4l^.jj jjjajJL jji Lai . Jj^j 4-IL*. (^ L*jlj jl£ ijLSJ.1 '■J-* lj' 

ijLkjjVI (j-aj ^ 4 jli^Vl SjlLU ajl i.lul ,> j r f r Jj-aJ jj*j _ Gladys City 

Ijjjjjj Lojjj _ L_i-5fcj ^JjLilJ (jj 1 n a,-*-"ll tJ j .-i. Lv JL I 3lj_^JI 4 Ac Jo-flLajj 
(_piLSjJ (-jjj-ilj j it j it J ' j~ ' ; jja JS 'j ■ I ■>■ < _ 7 jJI 4jjjJJI Lj^>-jJj) A" II rtjJo 

. SjlLjJI JTjLi. (Jj- t -La Jj <La^ t _ r lc l(j m^hJ 

• jo 4jjJL>- <2jLfej_> ^jjs J7jj^>JI < . ' **~ _> (jlS f^ylsc-ja (_>>-J J-*J O ^i*T. u ^ ^-"' 

J>3^>-jj I « i*i 7i a (jlj^ '(J^* S-'j—^-* ' ■!■■:' "> (^^ Jwj>-2rl ^^jljL^a (^yja 4j^LLa 

< 4j La*jn W j-a I j^_»_<j> (jjj*_jilS (j i f«»C,j (_ylc, J . Li] LlA (Jj Lb t_, Viii I Qajje-fl 

• a j c. 1 u." ... I Ls (Js (_g^ " i"il i ii ^ i Lj^fl « I j— ujjl«» 4 A '^>jj 4_u£. lj_<i£L$3j 

Ol—ciLSj aIi < -V "i kiLi (_a_fljjj| t^£ IjLi j«j (j^aj t *_3jJL I ^yja t>°'j' llV ^ ' «" 
j_«ij ' ^* a i-djjdj .. U» A i (_^1 , a \1 , ^.j ^| (J^S jLdJjl (_yi £J>jJL> CjIJlJ . 4-u|jLJ 

[0>Lc^U] jl-^vjJI i-u--y_- lu.U ,jL5 • Ij^jl^. \j i 'i ~« ■ « a ...lUj L>Lcl 

4jj Till (_y^3 LI Ui^ (Jar i^JJI i(_>^l£aJ ^jriaajf _j_ik ii_^i-l 4jj^c. 4j i<tV i^i 
tjSLj («J 4_j . 1 j I fi "i 1 1 oLiiiLxlL iij ii i"tl (jl J-j>-j I— uaj| 4_iSUj . 4jjl m a 'ill 
I j i^V mi (_>j/1£jJ j i-*-l i4jI (j ill ^j^J • ic.jLa >— ij j-v. i^J-u I *i j ^i 4j (jii -yjl 
4JLj La^'it-a igJUll i ii all (j-Jj aVi i n t.l (jja (_£_>_i-l aAj.t-'yi (_^JI ^ j -y II I ^, ^ 
jLVl JLvj aV-iinljj JiJI tiilj ^^3 jLVl jii-sJ Cj^jLa^e Jj^Lj cJ JL>» a2 
.((aJlS i * * (jja (jaf I (_yJJ (Jjj^jJI ^yJS 7e-=EJJ <«J (O-^i-a IjLa.) (jiJ 'L^ jl a*tl 
jii >J (jl ^ jt-i~imj ^L>-j ^^cl ^^-iJl i^jl t-ijiill L^j1» :^LjIJ3 tfjliLa »_iL>.|j 

*^Luo! i^JJ jlj aL^UI (j^lxll ,>« (jL? I jl aJlS \ Y • • (J-a-c (_,'<->■ j V Jl «jus> 

. « (_)jja Lb (4-L3. 4 a i ii l^a 




AiAaUftjBlhJI 

L^jVl lijj Jj_st_^» <j-uj-Ij jjljjJ-lLi Lg-Sj^Jo ,3-^J drill bits j, n t-11 3jI "i ■W-a 

j»L*JI j>a ^jLb L^j'j^ (jr^ -^J ^ ^ . ' "" > °'^ t^i •••^*J •J^-*- , ' i " Ur^ £i>""^' 
i ^i-»" /i ^a f-LjJ ( _ 7 _i_a_u> (_ T iejjlj i_)Ljj2 _Jj*J < «5JI j i nil i i^JLJ > m i mi j-l>» Lai 

S^o^JI ^ >o^>J I 2_«_2J I>3jjf Lajuci) :i2j^to]| <>j g.i djjiaJI ■ *.^.'»» .Gladys City 

>Laj 4 i ii (3 mi 3IL1 4 (j jj mi eLtisja^ dJLi-4 ilijl5} i LaJL3 \ * Y ' ^1 I gii n f Jjusj (^lll 
l-Ij^jj) l(jt a ju3 Juljg ijjisjji! »l mi-».| (jja (j\laJI jjja i 'Iji in ' Inj~>- (J-ijjl 'SL*flj .el_a^!l 
lilJj (_£->Laj (^djl_st-9 i^^jLtjej Sl-r ill JLv^JI (•£_>->- .(jLiJol '^-Vj' u3i l£-*-" j ■* "-H 
'L.^*^.' ** " "f Q ' ' 'JJU (3j-^ cl < mil La^Joaj CtJLS (_jjJI 4_«Jc_uall 4_uj t U JjSLII 
^ylj J-usj uJ JJI ^jV-LaJI (J7 £ (jjJuLc (JL>-^JI (_paL>- i5jjL^ l1uL£ lilt (jU ^ « m 3 aa 

T jl -> -i'.l .*•« i -- ,2 t^-»Ul ,(ll" ^'ftj ^'-"j *^ *■"' * ' ^k'"'! '3 j*vj II ^j" ■" " 



Gjlj .(jijal l^ 3 ^ ij-" j iri-r a Ja-uiT ilnni (JjOe-jjI ijjl jVI p i<-i_t JjLa ^jJ_$j» 

T>J 4_a_J9 Jjj_ 3 j», < "q ^ ' * pl_a_3jl (^J iTj L-oj (jl> i^^lclj (^i^-^ itiiii II 3jj_4Lj 

^li Cjj n'liiil .iiaJLil!! l^flj-c 4_it-iii't j-li ^,Vi>->l [ LdJj (jl^] . . . (_, j i.°li,->J I ^ ' >fl*JI 

i <L«_u3j (jSL^j (jl Jj-3 JL-j-I f « ""tj f»lj' 3_«, < n" SjJL (3^-J-j-II <_y9 i_»jJlJi > *( j i i ii 

. Lys^J Ja^JJI (jja Jojij^j i_iJl ^ * * ^=ej Lstj-La i3 ■^hjiiill 

j^IjjII flj^Vl 3jcj^^a ^Jkj) Gladys City 3 jJL SjjLjJI j^JI lilt cJjj. a-sj 

^^ <J ^ >^> CjI Ju_a_Lj ^jja 3 >.i w«^ C-uj /Cj-u* f-lc jaaJt-iik libLa_uj m^jIj " 'J** 1 * 'J ' '" (J^ > " 

i LJjj-iJlS ( _ ; /3 L-tAJJI (_y*jcj 4ji m'iII (jjje.it, i i"i 3jjiJJ-a 3jJb (^J ( JLa. VI 4_uijJua 

.The Spindletop Gusher (*) 
^\j V" ,,?i ,j^jVl j-i^>- jI_>j ti^H- '.' "'''■!? •*) -^-^ ^Lui ^» jkLjj ^_>j '. (lLIjjjJ!) _>ijjJI pj : derrick (**) 

J^L*. £&j '^JJJ^ e>" 3~^ ACj"iVffl ^ul (_y-l^ f^o in JL9J . L^ljljj dT^J >Jl^JI Cj2l i ilfi^q <ul^ c-A^JJ .(Jji^IJ! 

.f<i>.j^UI _ ^ ^- - ^ t Jj-c5^l ^ya f >**■' t5-^'i .j-^£. »_il <nU tjj2i\ ^'jl u^ ^4--" Cj J^T'l hangman 
,>• jL»o i (nVi<l . ^ /V tA »Lt JjIjI (ji '. Lujj-oJK ^ i_^jjl i-sjeji .California Gold Rush (***) 

^i-J*-Lo <jLL frLjjl ( _ ? j3 j ^lll ^^ d ij rti JlII t J_iSUI ^a lj-l£. JL-ijLa j^a^Jj jiiuj- k u r , M L?JJJ j_o- j_u 

4jjjit>JI r-I^S^/l j *Lj_iJI c^Jl^ ^ ■■■^'- >L»JI jj>i unU.iiri J^btj^ .Coloma SjJj t_i^ v_iLii.Vl jJuJ 
i_jj_i^3j s- 1 - 1 ^*- i_P il*^ 3 i-s^VI olj in f j«ukjLju (pij ijliil o^La jls i_uijjl jj^ i ,;;« i_a^T t Jj^ 

jl ^ mi^Ij (L3LJ1 J 1 , «J I ^L^ Jl^3 'J^-^ ^^ O^ L ^- i l^ lj-J^-4-i C>° ^-^-^ d>^ t3j| j >-iJI tjj ii >^) 4 1 9\ 

iz^i\£ ci^'i'il Lca-l^j ^ ^ AoT »L*JI ^ L#J m;ju« w -^^^ iAJt^JI c.tli .4_ulj_i 4^ mmtII u^j^UIIj .i-JLc 
.fii-jiLI _ jVjj Y ,*••,•**,•* * lj-4 4_>-lj V"i 1 nl ii >^- cS JJI v-*^ iJLc^-^fl Sojnll 




faaUlivrl'i irf> \n*ij iijlo^ajl pic 

Jjji Cjj_<ij&j| J-J9 lUo'fU lj_li ^ V * ,2}j» jh£\ LilliA (jl^ ^ *\ • \ aLlII «_uj J^LaiJj 

^>-« j— iil ^_ ? 3} 1—3^1 \ (jja 4_ljLifc ojj loj i2*jj_*aj (jlS in JJLt «_ijjlj -(Jill I J-A 

btlj " Mil (jP-ll (jj-^J^' *— a < • \ J a Jj <J\ij^ <i *i*ial (jjo Juj-U (Jj_loj jjs il— ill • 

i_JLi_>. jl < ii.Li f-Ljj oJlSLa loljlin J-iJa Acre (jlj-ii! cjIjVjj 5"i m^ jJll»_lA 

jLkJjl (jLcl *^>-l Jj~iia iiiJ_>. mJ| {y> j_it£lj .(jlji_ai! jVjJ (jj jla (^Jl Cili<ij 

tiUJi^j i>_ijlli Tn j i ii ^ 3_uar»J,l Sjjj^aJI (jjo ^^^aJjjilH £• IojVI jJj JL3j 
4_cLLlo i ?i"\" /cj i V-iii '^ S^JLl ojukj ■ ajj j 1 1 4_£Lllo «^a ,_£j_>.l 3j_a j—a 2] jj^j 
*j-»- <-iJI-i-A . LuaJi i Vij-xtl JjL^cl j-J-CJ (Jj i(_>l3j2t iTi-x" (3-laxII jJl»JLi JajjiJI 
T-Lst-ijI ^jL i .jj ^& y^a- <i-> ^j jLj>-^a_» i*_9-^' * J "^^Aj ''* "' " ^J"* l"m.^4j >-Uui_dJ £)_>a 
.JaAIJl 4-C.lii^l j-t^-Vl ^oJ&JI <j-»»- 3rt_L.i«ll «LJtl ^ t_sl hiS"' i n>U 5J5L^JI 

seismic imaging ^IjJjJI ^jj i«-i "11 J°i_a <Uj>i oLaiij jji)li"t m;jI l v S I'i 
j j.r JL^ll I jla ^ Jj^-jJLi Sj-aLiil ^Ac. cjLS»j_iSJI » j-»- iVi (_yJI jj WUI 

.(SjLulJLi i.'i umI SjJtfl j_L« LlojI Jl£.Ij juL {j\£ mJJJ!^) ' alji^t I 

Jla ^Jalj-js ^ JjL^JI j£A\ ^L*JJLs :4±oL£ Sjjj j^l SJL&jiJI cjjIj jlsj 

j-a- « J (jjJ_d£. ( rtJ'^J .x5 ^JJI j-aal '. (j^-jJ jjLSJa! I jI^jjVI «j_JJU f-^^y ^-"Jj' 
<iiL!j J_«j Jauilll 4_cli i^t til,,) t j in L«_fl i JL>- ^! cr^-J . J<a-iilt 3_cLL^> 
4 1 t <<nll dj'jl j ->JI u^£- 4Jjo il j -v^Jj'i\"i)I j **■ ■ - (_yl£. (J^l Sjj 1 >-< » J .a,~ <-j 1 u 
(^Lie-iiVlj ^j ml j mil B^Lall (jVI "^(jJ t^J-II li^UaJI oL^I j. mi 1 4 Sl<~U 
j_i5l l^A t^J-JI 1 iSj^joI (^ <^LaL>- 4 ii 'r-nj iaJL«JI ^LseJl ^j 1 ->■ (^yis (jrJJjL*J! 

. (Jji^Liil 1 'H g T n i .a j Jj jfi a 

j ii "»JI CjLxj^ (_, in ^3 _ IS j"(SjL!xJT »l i"i" 1 11L) _ CjljLiJl » j.n ■v j^Io^jlj ^aj 

J j n -wll jjjj Jjlrttl Jj_>^jj (jj-*ju_2_« «i!j_j_>JI (jLs ((^yibm (j_^_iJi (J'^o (_j.u^tl a 

^ oLaLil^l (j'l^j .3_uuLJ! (_,!£. .ui < n.ii'<' aJ ^1 «JLi^Vl» 5^^ a «1l 

(j^iVI *lj»ii.j (jj-t^La- 1 rill (ill > t "m La 1^ j iS ^^lllj i^>jaj^ j -r 1} aJax^J.1 JjjJI 

jjAxb jutj (jl (jSLoj V iS-iiljjL^Jl cuJjmU SjsjLDI tjj-&l\ 3,nlll L^jl ^^L- U' ir 

^jej j^i - )l ^'JJ ^ 4JI uUii'ill CjLSj_ifa (_Jjjx! <isL_3.VI 1 . j 1 n_) La-aj .JLiiVI jt jt-i^ 
^^2 <1jL^J!j <L$y\ a t II JjJLsJIj 4Jjl n a\ 4-Lal 1 n j i _ .UAltl jj^ ^li'vj 1_« JjJaj-3 

.JuiUJI aHUI aJ^Uja ^ lj_u$ LaM^.1 lijjLstj <JT SU (it-imjVl ^^-.iJI 



ie^yji (J^ <j-a (<^.^JI ^1 « ^ . IjUjUa. lj— ol (Ji*J V i4jlj J_>- ^^ icUL! Cj^o 
JjjoLxd iSjUJut 1_3jJl£. ii^lj. ii^ II ^_iL>J 4_uj_3ll ^lal^faJlj JLj^aJI jaj (Jia 
<jja jj'^ ijL^ *■' .'JL^~^ '■*' ^J o"' **" ^ '(J"— *" l£' Cr^-J . uLa-iLill r-LjjV ^ 1 ^ » 
(SjM) 1 t, U) 3j_^.a- _i 11 Jj^L^-U (jJS J^^il ill rt ill jjLi ^ * r< ii a ^j-i-La^aJj j -*. 1 1 
(«£ljji] 31i^jJtl jjjj V inll pl>Jl tjLl ljJjL»-J t 3l>- iMl jsLJ.1 (jylc j-usjJLj-u/ 
CjLbj£iII jjjo Lfe^j^-j i4_$jJl«U! jL^j jJI Li!.} (Jr fl ' L»S'a wUwjj (jl (jSLaJ JLaAill 

(jr l^. jj *i ■« 1 1 Sj^rri Ij , fl " i.uj (jli <LJI (Until <LcLLlc3 LT J3 Qj-aj i 'n •** 1, 1 jSj^u 

hjVI I at .r.l-^ ^LilJs ol^j^j/ ^"i j. itfL-JL! ^ j»la_sVl «_3VT o_>o .U*;tl 

i Win ill (jja 4J_iLA lUiI juS iiJLi_A (jl (_ylc c^olll CjI— 5Tj--ui Cjuj— J-i j A»lj " » 
i_j^_cj iJjjl^-jJ! ^_tolj_<i ( jj» 3 j - » j_a (jyic 4 7i j g,.«JI fll—iil Ci>u Sjj) t *fc_<a 

->^.°?i a ^yi till jj i 4j^3ejJI (jlaLJLl (_y3 daJuJI {j£. ^jSLjj-joVI (.jnTill jtJjtj J£ 

(JjAJ^J iJl>La~_^J < ]^a LjI (jlj j<]j (2>J Jill j»L>OjVI_9 1 <j i .i <i't 3jj_l^«JIj *> i .i "_) 

j_3_*J1 Cil J,«_a jj 1 g f I Jj-sI^j »jj <4_jj1_3e-jVI 4\n itiWlj 21*_uiaJI aLxlt ?ju«j 

r I i '"Tl jtjuj . Lg—ulj L«j tj A -»JI ^ A < nj 'ojj «"^l ^-^'^j ioil rigs 5 ^UA;tl 

Cr'ij iy j'_5>"j OUS^ 5 ' ("^"l i_P"J Lt^' ^>oJj)^>jlfitl CjI^juo ^J^i-* CjIj^uoLi 

, U j u A- £yf oJl-Sji a 4\i i*ii 7r l^ i nil C^>iJ ^ , n ~ *tej I «]S i3j_ij_i!l j -^ -«-'l jLjI 

^IsLjjJI ^l 3 ij «i "ill CjLJ^jj-Sjj, > j ^11 Liiti i. il-*o <^JI JaAlllj jLiJI (_>. - iiLJi 

<j i* ijj (jjijjj ^-is>3 <- Dupree ^^jjj jnn j-v. jl— <il • <loi i^~ ^Ij 4Jj_«La ^jj ■ *•*.' 
^1 <BP JxkJJ ^LLji^JI SlSj-ill oLl^SHI jJiti 42j^*JI «UI ^ j-liiy! 

f j o-w cljJwLa. L^j_aj _ <CL3^c. jljL>- j^^ic 3 iiU a g^iljf It ljL»- 31 ir<(\a 4Jaij^i. 
*[<,•*■ i_a^jjjj i fr^i ^ l£>-^ (J-*" : (J^ (*-* - 3jI 'i >j < Urt i 1 1 j jLiJI ii jjlJi ' ttjU-^ 
nJljIji in j mi r ^jj i^ir (^ ?»ji^ ^ • • j^ej jflr Jjfi, LocjjJu ^ U. ,".'iVI oIla 
(_, Ir Jyj_j (jl o <~ I ^^JJ j i f-» "mi 4_jJbtjJI "LjUjJI (j| 4-gjl mi a <kui^a. j Q W) i n 

^ Sir ^.sLaJl (j^-ill L^a Flemish u ,T;olq | ^U n j ( J^£.i -.f > oA A . \ 0\\)^jJl^jj jJLu '. Brueghel (*) 




hall I 6xll>0 Sn'ij jajjIgjoJI (oic 

^>-J-£T (j/s I J aJj Qj^-L.1 ii 4_2-j_2-j». (_yj| AjjjJI £j_4 (Jjj-po (jl jlSJJ,! (j>»J 
4-C.I j i^> (_^flj ."LoL*l1I Cjljii m*I J^Li>. <^>rt itl 4_cLLu3 (^ jLSijVt iZjtj~a_s 

4JlILjJI 0L1JU jjd« CjLjjj^SjjJ— i^JI J-SJj trlj-j- "i i iilj h-sLJuj^I jLa t 4 lij 



fdJ La LaLoJ *y j if " « h a LjsIj '^ ^ i -»~ «l j_j_c Laj (jj^_; ■ -■ J5|j i .ill ^^J! Jj-a-iiJl 
4j-fl LaJ 4 a V i*itl Jj'^jil iljl J 4ljliiH iJjLS^jjJi oJU»a .">JiJju>. uliL>._4J5 (j ii -rTi 
^a ^IjLxUI tiillJ j Inn u g '■* i^jJli 3j_J_*_JI 4j| j >_n clj j-icjl jL-fl "LjLiSLJI 
jJsj . 4 «i j$,">- Ciljl a*i"n nl L^jI ^j-1^- <^j\ ji<**i'l aiut j-jjjt-Vil ajJj (^jJI lTjIjVjjJI 
SjiJJuv oLuJijJ 4-»-L». tijLuk (jl (jj i.i^l 4^ mi I I j ->-_aJj) ' < \*i H &lj j V J^-l JLs 
4 Al<i i4_3j_*JU j— ssJ Li-aj^-Ls j * ~- » i_ojJlii J-a-^iJ I i i'v a j V 4Jal i n j i Lij^n 
(*-£-J Cr^J . «4_"i_i_a-*]| jl-ill ^^3 4jj1 j "i -vl j_1i JSJ J^JJ LJJ-i^ ^ * Lr'S ^ ' 

Jljj V JcLCJJI rLiJj I j -vjJj.'i^j jjLa .c-iyLljiij i» i-al, mi~<I ^,1^. (jjJss ^^ a 
average recovery rate ^U-^"nn>U j^Jo^^JI JjudLa !i t .j m*t L^a ^i£f ^,U-W3 

^ TO (^JJ T • (_,' c JliJj "S? 5 <i . nj-a 4 i i in JiaJ Jljj ^ («JL*JI dLitJI J£ (^3 

» j VVi < n" V 4 La p-j^" i u.a (_y3 »jj^>.j <-*r ■ -iTo (_5 Jul i Viii mI (JS (j^a 4JI ^^toi :4_iW 
I j, -*. _aJj i ^*i II £jLa t^LlILj . jl£UL 4 *i l"i ^gj . .. 3j i"M (_j-I| J-"-* 5 .^ u' ^LS^-AJI 

ilgij «i 4S^ji ^-Lxjj (j_a 4JLlLu3 ^3-"-* d .' ' "*.' jJj ' ^ ^""-Vl CjV JUuo JUJj (^^1 

ljL^ ob '(j-'j ^ 'l!! JajlII jjjs j.i ^ j-S\ ^Lijl ^j ^jJH^u L^jf j^JXI (>o 

. 4 q-t inl I J ji>J I (j^ i StiII i I jalo 

JM-i-l^l ^a I irtjl (jSJj i4j mi njJI j^Kil ^ itiflill 4LaL>Jl jjJt_uaJI 
i LjJ 3jjL>J,l (i_LlS (j-9 4jjI i^i" °i1 ^jJL»- Cj\ j jj-C. OJL^ c?-^') .>«■"*> 3' J_a-i>Jl 
,JJJI i Jj_u (jljjl Laf .i2jL*L>uVI SjJuljII jb^/l JfLo 4_j^j oLtiSj al J_a-"i i ,iL 

Sjmi'i^ 4$jji j^j .Schlumberger 4-ia.j-^aj mJ ^ <u\^ SjuJlc olj,iint J^^c 
Halliburton (j^j^jJL* 4^i ^jjj^j I ^ i n'qLu ^? ^^Jlj) JaiJJI oLajL^J 4a^L»£ 

lill j (j^i ^<^l J^k La ^1 » I li"n'^ t^ ' ij m."i oLj L^uifjJlj (jl^ ^,111 i4jSLj^»VI 
j^fl 4_i3tjJ,i LjL^jjuaS.j lOLtxij ^jjJcu I it rri^j (jl 1 ii~i t't (j-=ej» : (Jj-^JJ 'J J^.' 

4 j i n*i SjLjj f_,\c JaJ-iJI (LcLllo Jul! Mi*i (jl Ljjl_ui (j^a ijLi*>U ( , *~i J "S *»^!l CuJbjJI 

.(((jrUiu j-j»C (jjjuafi. (^ 4jUI ^ "\ * (^jjj • t _ r l». pL>.^""-i_uVt 

j_Jbj jj3->- L=^dJ- a ' 1 " l>^H>" 't^^ 'u&>j-*\ u"'I j i" •(' a >i' j»L^ -iJ_j) u ij iVi i-ilj-i :Cheney (*) 




ftjuft^Jl ! 



bjiui 



t<jj| iri " a Vj u«sl _ L^j 2jj_ua_i _ ^^J-tJ i oil reservoirs JaiiJ! jj^LSLaj 

(j A> rt ■» i" j » J I j i " ' n LJ f- ->J~ ' " 1. 1 ua y . ix L iU ij^j>J! ^yfl iJliLSj_iiJl IjLp (j I ->j-ai;. ,» jA 
Jj^ajj i Ljj-uj. 4jH I (^yi A i^i\ V (J J t «i \ j»_}-jJI 4 -r i^-iLlII JjJLsJI O Lj j^_je--a 
(>« tiUj <— il j mf « 'A~i Aejj . MjjJ-Ls Jj-a (j^Lal ^ 4jlil ^yS YO ^Jl 3 , mill 
jLillj i.f.\X\ i_yi-i (__,^_i aljjjJI (JcLojJLi * j j j . U 1 1 ■ Jj t . "" I ^Xt ijj.1 ^1 (jlSLa 

i-'-LLlgj V <^i!l _ downhole «2_i£.LSJI>i nj^i-Vl ^j-SJI illlij .JLojJIj -^.^.Utl 

• o^l cr o. - Lfcik. SjUj.ntl cy> y^> V\ (jL^)" 

<_p-ja JJ-j»l <_j-Lc 3j j ■•>■ a I CjIj i mil ^jja 4jjLIo jJL_j_a 4_cLu^i]l O-fl-aJI JL-o] 

«4_u^c. 3 j "i ; a , „ I (jiil n jl-ij jLj^I (j^Jajjj .sand management JLajJI j-^jSJ 
eUSLijJLl uJUb aiJal iiTi 1 113 . jLiUjjiVI djl«ir frUajV 4 n n i^l.l CjLujjJI (jj» L&jjr j 
(ji^. i^yLLsjj-iJI (_J 1 «i ni 1 1 j-sej (j-aA .4 ajJfl («JL»JI ^£ .U AMI JjJLa. -clajL^a (jV 
Sj-ijSLII (JjJL>JI <»ht <i jjj^jejo t j J a 4jLU (^ ^ • ^1 V • JI_A_lLi_J iJLSJLI Jj; ■•■ 
jLoSLI <"<■»- a 111 j_^SI I ^ 1 11 lit 4jj^ill Cjl—dilll (jl 4£p V mil j ^mU (j-aj . ,»J-x!l 
t j J a Jyj-il 7c_u3 j^LlILj) it-»iii II f-ij>.j"i ml CiVj.t_a (^ 1 11 -r "n liaAill CjL£j_<i 
sLo/jj JL>-I (Jj-5j l_«S_J . (J j A, -»■ 1 1 tfJUb (JI_J_>J (Jj-acJiIiJI ijl\ w J " '"' <((jVI . U. AMI 
LjJlC.1 1 nTj _ (J«i in^t I g •» "1 a L>< i<-i a ^y^iU ^>JJiJ L«jI J (ji«J» :CjL^ nil I JUfc 
. <(4jjJL>. Sjjj <iOl LiLl j j j j t"l l> j V->" 1 1 "1 2 '3*^1 <Lia.jJj)iN"ll 
jJu^j <jl JljV lUrtilt (jyiLtJI ^LjJV! uW 3_jJ_JjJl 42UaJI 3JLSj 1 imj 
l_L4^j ( _J ; La^_i QJ) J* a 1^0 jjcj ^yl i 1_l!L>. Lj^^j (_)j^a^_i Qj jla A * ^JeJ (j-* 

«;lj— j_j- JjLjEjg .«Jaj "II < ilUII d j t l"i ojujI I jl < V • V • j»L«JI J^i^tJ 

^A (j r-t i «-i -*■" a < _ i~S a 3-4 J i|_gj MSLa 4Sj nil (jij~ i n^ut i _ i~\ a l _ y A d <■ I * ,^»1l 

a ^u ^j) juIj^ui <-.it-.ii I juk a^Lual jut 4jL .a_jj|jVl oIjLijl^uVI 

«1 j-^aJji^'ll ^gjLj^iB ^jLa t .al rti" niVI (J^jj^jG j^ 4jb_aJj,l ^Li^l 4_j_CjJll 
77LIL1 VI (j^a L_j_a^j Jj a^j £j^4_tLo \0 Lj^jJlA 4_LLi> 4_j_*i 4_^L_ci=J (_gjl i n_i 
5_jJjjJI ajL^aJI ±\ n'irl i_i 1. 11 -»j .(jrUijLaJI ^j t ^ »tl ,_£jL_a ^1/* ^U A;tl 
jl aVi i nL Ij^oj_S_j (jl il-xiill (Jr »jJLa ^^ic (j^-*^ ^LjT ^ i tj liJJj (jLa .2 alt-.lt 
< al^i a (^3 f.\-iSa—£L*£\ j-J-C. JjJ-II <j-3 irLlJ^I JLae_a ^ jXi- 5 OJ-AiP 
d»j iUit 1 1 $'ia j-& al #.j^>JI (_ iiti'vjnij ii Un'^ iJj-211 J-i»JI (_5Juo ^1/* tiLijVl 

.4ibJL>JI Lcw^&UI ^Jj <JUJI 




tilSJjf (J-lJj ij rt ->Jt Jl a f. (jJI i.i... n Ji^i All (jLS La 2jl_C lLUH . ( _ > uSL*JI 
j^jLSj ^i»l <jj» jL>.^a j-4 i^^^oJLa JSjLa .((JiJIiI^ i". -»J,' (^yfl (j^JijLaJI (^j^aLstji VI 
jLfcJjl Sj-j-3 J>Li- J a ,«ll ^yJl 4Jj_i.j 4j'jLJ C-JL^j tgjt.Mil.n.dtl *■ ' JJ-*1\ 

j^Jj VI jL&jjVI SjJla ojISj t ^-j^, ml«ii jj^JUl C-iU-Ljj ".r ( _ T fl 4_uLi>j| i__jjjJj_Luj-u 

_ Cifr'nl .(jJj ill «ti (jj—flJl 4_j| JU JJ£- (j-uL-SjJa. jn » j <» (^JL) tjyi-C CjIJLj J-J3 

rfi d uiV (j-vSULa ( jjj. «""i„MiU ^^ jjj^-tiSLII i-djj Jjt jlo ,jj.^LaLj _ 4 j « "i -v . 3j j .^..t 
tjl£ .(Swindletop) «Jl j~--»V< 4_a.a» u '<i . ,, jJs tjL^I <j^ ^-J^ '^ 3 a.-.q ^ 

Si V J">.JI <LlL>. 4_uJ Jj-a IjL>- jjLS 4j£U u>j_aX. jjjo (2^» i .."ill jjL>u JuS ^j-jJLa 
CjISj Mill 4_l3 tcjsJLij «JLc i^& 4 IS", i n a ajj.rn <J^-*J (J*-J-^ C"*V "^J .Jjifin'.H 

«jju3j (j? ^ 5I^~... II ,u.;:ll cjl5j_i 4_jjs i_jp_2jj .mega-mergers 4Ja^ a.«U 

CjLj f\ ^1 ;_, 1 " ■_' (J i 7Ti i ii 1> I jjU ^1 JuS I juk f-\y .I. U i—jjJLlj u.i in (^jI ^"i ■»- *q 

^ *IC-.tl pLjjjIj j_lSjljJI (jja Ltj>- jj j) i5>"i I 1 c<jt .i.nil jlSJ» *- J^sj .< U.i ill oL£^_i 

^ S(_£_>j£Jt djlS^jill ^lolf U>ijjitJ ^j^lII 4jj>l!I ol Jl«II tiUj p^j La ,jjl 
4J| jji .a^JUj I_4-j3 4-i^. Qjj ?l <i "<_) (_£JJ! LiJ^_5j J-ts-^JI ^.^j i o. 1 l ij\ i4 iij ii -»]l 
Sj^S lLILIA OJ^ L)' T^J-^' £>* Oi (Jf 'S-^J li '<i 4j^t iii Lu>._aJ4JS!j LiJllik .*. . .nt 
cl)VjL»^a ^ i ii *>*! (_^£- 4 A-aTiAa (Ja*! tLiiajjX. Cj2lm_/o 4j5Aj ^^3 Ll)Lvj)"fitl (jj« 
Jin M ^TSH",? '(j>»L^-»JJ J i^'^l 5j^j : I jlSutj .LJuJlSill ^^i ii->-j ipL>-j "i i ii VI 

jLVl 0JL4J JUiil »j'j! - 2_tAJkl Jj&2\ jjs^/1 ^jij _ j jLi^M j-i>- tL^J o^^-** 

f.^AlU .JL>JI 4tj jt-i.i .i-.i,i^t lU^itl (j-aLSLl Ji'n'^f 4jj)j ^ 4^i:jJI (j£J 

lj_jiL .Uni II JLvj jjl j -»-i ... q il-ij-jJ.>m .1 111 abf ^yJI Ljjlx. _^ia '. jjj., ->JI 
soothsayers jj^—at^j s«JI «_4>j _ ^**-'dood]ebuggers «yjAj)jJI» jya 5j_cl lJLI 

A^aljLSl 0>j Sj^j»-jI,I cUinill (^aLSLa t_al mm^I (^J^. 3jJ_2JI jJj^Jlj I^Jl^jjjjJI 

.(«.^H.I _ L^jS tdJj jj»j ^ t£LJu (jisjt ^ cjljliJI _jt .Un'.'l ^ i..;;ll :_y-»JI t-iLai : Wildcatter (*) 
,ji=.j^l £jo3 aLJI jai.,;;jjl aLJl ,jc %-,n>^yi ;(3_^j^>JI «L1I j n.^) L-i^ljJI ; Doodlebugger (**) 

./c^^m — Y JSLii (,lr 1 ini* a! I Vh hIj 




AuOLaJLIfcSlhJI 

IjjJJ-COJlJI Qj_o3l j^A CjLlljj null iH Sf (_ T flj • 4£j-li 4-LUfc (_,lt 1 If^f A I i.l -V" ntU 

-^IjJjJI Jjl.-ar *rU 4_jL_il! 4_ljIjU (j^ J, I V ", Mil (^i .In all! 4_cl_Lua CjIjj 
1 * •'""*' I 3j_o_9> ^yi dj aLLijJi jj^s ^ J*'J JT" 1 * U^— *■ (j*° ^ J ' iiL-ul ajj i*-i.i 

^.tjf J» ( * } jt_«jVl ^>UUI ^IjJjJI M ,n -tl ^>O^I ' jLJj 

( _ ;r 3 ^^jJjS UJ^**-' <^3-^>- (jj^ '(j^J i'i»ll (jj-all ^j-o CjI j n».La."JI (Jjljij Cjh mLnjJI 

(\ M. -»-^l (_,lf^ i hj t "tl ^ya I j >jJj) ifa-II ojjfc ujj_cLiJi jJsj . .UA ;tl 2_c.Llus 

.ih-»Jl ^ylc I jL_<vJjc1 Jflt ilniiitl jL*jl 3_jU-£ cA*j- Li£ i^isj^U S .U. *l itl 

jj-a 4_J,L*JI da^LJJI <Lal m^iI <LLflli/itl ajLfll^uVI (jLa n_£3_u£La .iLZic.1 i.. mi->.j 

JMjuLlJ^ <><L>J I i rtjtl£i <j2±k±~ J^=* Jyi) jUjVI (_yMUI ^IjJjJI jjj-t^lll 

cjLtiSia icdJi £—"3 • L^jJLui jVj^ jL^* \ ^ j^j A-V* ('-^1 "J iSjaL^J (Jj-i>- 

CjLSJo jj£ j-jjST r'j-us^J 4jj^J1 ^£. 2J->.U1 Jljj V <*J^' <LaJL V^i i ii U J^J' "~" 
; JU. „J? ^Jcj -.(i f lj IM .<U jaiivt «12lx»aJI «LJtl c^^J Sjj^eJU lilt JLa) jc-LLl 
CjLjJLSj ^>Jola3 JJ ua-i 4 " S^_oi j) >jj ' " 1 ^-Sj— il (^jj-i-u J_>.1 (_y^jl ' ^ a 

^ ^ * • (^JJ (Ji-^~ «lsjj olijjj-SjjaxgJI jIjbjJ I $ 'iK «n Kij-iiLiil l-sI A" QU » 

(j^a ^j in I S.tt^i . >-. 1l i 1 4j^-.,3r intl I i ~^ajj ivill £jL& (J n t'\ (jt (j-SL«j ' ^ ^ . 4jiJLI 
. L^jlUU-ie^a £j£ 1 rt.'iXIt ^I.Vt'irnl (ylc. I'mijl 4£^AJI ,j! ( _ > iubjJ.I 
^ ^-*-j (Jj^aSl Jl« l.V. ^v!i (jJJ (_gjj"i in 4jJI^JjJI CjLojIjlLI (Ji^i'^1 ,jl J^JJLl ^jjo 

J>Li- L&jjaj j_^-tij jl^ (jj^i.^1 2jlcI_jJI olaJLijJI ^a Ijjj^ (jSLI ijLj!>U j^l 

jaJ CjLxISj (j^-a.k Vi 1 iij j ci ■>.] I JL*j« (j-ia (j^LautJLs '^^Jl (^>-J .aJlSJI JLSjlII 

1 rtj i>-»j (.^-^ -^ «i ~wJI Jl o f (j-« (^jL^I Jj *y It 4 .< initLi L^JjJtj (jlSLo'iiLi ^jSLj 

ljufc Ij—ti. I \j)h i^i"^! (jjjJI ijii *»itl (Jl a f (Ji^BJ (oj ijlill Jjj 1 n (_yi^ iLujjl 

^jl 1^,^ (j^J j^j_j «ukj tlUJ i^jui <_i!i YA (j-a—c (^ylc JjiJJLl (_, U ii '» 1 1 (_u >JI 

JLftA^I p fc» « *^ (cbij'IU (. ij iLJal (JjIJli frLul ( _ ;r d p()«.>l ij-)I (jj « l-i n_i jl p A.t j-«~ 
.3jejjJll /sSlselltl 2_3jX. {_yz ^\jjli^\ mJ>*J LaS^ i(jVI <*Ju£L«_« i*i->-.ii^>l S^JaiJI 
(_y3 J-jil j , '< i -xt l i_flj_A-a jjkj < ( j>- tJJ d;>^ cr^>i Ji-Sj '^ J («-^J cr^ Cp-^i 

^Ic ^"i«* in llLI i—a^ju (jJ i^ijl» :^lsL>JLu Lsjjijfcjs (Jjoj (JajJI I jjfc (jl iLoijjl 

.«)(JjuoJLj ^Jl90 (_,i>. daiitl 



.3-D seismic imaging (*) 




hajjl ft.clj.io %n*ij agjIjjoJI fsic 

ol i n -»J, Ij iA jS jtl j_i_=»JI prtl'^ ■ (J i n " i a U (^ j ji *j jl (jSLaJ ljufc (_," -»-j 

jliTj jjjt'C J^-Cuji i5Uj-»JLl j^j-i,-»H jinnl ^^J! encasing sensors a^Uitl 

liLLoSLII 4_j_3 L»j^_a_>JI (cil (jt JLjjI j_& La <_,_!) ^ki lUj .j ii -kJI JLo-«J 
jlj ji a^ll (_jJJ ji) jJjJiAaJLi /ajlJill (jjl L^JJJL»- cAj CaLfljItU HJj (Jj-iojjj 
4 »i (iM (jS-aJ £<j-scj ^ (i -vtl oLv-«, a . U j in {j\ n \m i(4 jl.a *\\ (_y3 (0^?c"n (_£JJI 

. Sj^a (J^ (^ »}LaJ JaAjJI (jJJ (JjLsaj (jl ^i»JI 
.jbMJ J i S'^t 3jl.il jJk I-*- j -"ti jJ£VI ' '» ' flN fj\£ Lo-ij tL^liiuiuJ .}j_*_a->J 
j j m£o «LLa£. JJ>*J 4 iCaj (jJL«J! Jai-iiaJI clil i 4_ol_w_»SUI -iljl.1 aIjlJclJLuI jl 

<*m j T) i^jjj J-Sj , r-Lxjal 3.iLj (^JLjJLjj i4jja_ajJ! 4 lia-a-stjLa CjLu^ "J I 

^■J^Liiill iVi« (X ^ (jlsLaJejVl 4jjLse_o ^1 ijLVI (jl » J >°l ^ Cil Ur I i>itl 
. jLUIj i Iriiiill pLj-^LujI CjVjljlo ^jja Jlj3j (jyJLiluj lO^jJI jj^qj 
(^ j_i»JI » (jrAj i LIL- I rt> *V j (i n (ji^. (j^»« ill (J.««j (_gj^>-i (SjiiLs (jJLijkJ 

jL»J1 rLj| (_,J} oLSj Mill (^g'o La LJlx. l( j-<kLJI i^^oJI ^ *'<* '.«j.tJ1 p-La 

*ftljj ^j «-i, (i* La ^_<k j'-*-M ( _ 7 JiIJl ■ *-~ ^ * ' i (ja£j La J, if iftHI - Ij-uiVI J-&J - jl 

cjIjulU »\ jl-VikiL *LUj <jL*Jlj iiiaAjJI Jjx. cjLiiflj (jLa ^Lllbj ;3jLlJL». 

j»JlSj Ljji <" ( j"n JiJS ijrtxll fli! (_yic 4"m~i1,I Lajj jl '4 ■ ■■*'' jjjJI <_y9 *jj i U 1 1 
CjLJ^I d 1 l~t «^a 3 \j ", ^ /< 3jj) if->i Cj-aA V " ( nl I jj i<UjusL>- 3_JLjL*aJj .(J^JL-a 
p Jh)-", i (lII (jJI I 1 j;'" i_)j_C^>JLl J-J-C, jLill jf f Ul ^ja ->■ 3jLc^ SJliJl^>J| 
a_j_>-LjjJ j i S Ij ^j^-^j' 4_aj^i3 L^-i_jS 3_ijl_3J,l ejjb t?i t "*i . i S a , |j,,y -y ffl 

. JaAilt ^^ojLjr'i in jf 

4 J I ill—L-gj j J J I r-> 1 I (j K «1J (jJLlII (JJjJI ^jjl jLjVI (jl (_y-& f"JJ^I S^SLHIj 

I U->- CjjjL»- i t (f ^ Mi.itt SjlcI i ii a i 1 1 U"i (ji J^Vl ^jlr jl — I j ■ ■■ ^'' SjLJ 
^ (i~ ^~i (jy^II »( «I_«SjJIj) »l o i<~ill f^jJI jLjI jjjs 3j_i_*j 4-ja-^ <^> i>JlAj . La 

jj^ia.LM^ .SjIj^>JIj iU« i^ill S-ljIjuJI ol in 7x11 i_a^Lkj oljj^l ^1 LU<i 

r'Jj-j-alS 4 t j i V <i jjju i_j^_aJL 4_c>.j_jjaj_<Ii 4-$^ mi! (OJtaJI iIjLsbjVI j£j-a (_^ 
(jK i lit) j I t-nj . iJlj|jj)t-^~1l ^Jui (J-i a (_yLc (j^il o ti (jj_La_*j (4jj_jJL>uVI 

4^^A_aJlJI »l l?->J jtl 4lb>t I | in || j «l_jj^_| intl 4j^L>.» (OjJll » «V>Jll (_ylt (jjjl •»J> I 

(jja LJ^SLa I J <jlt - ' !_;'"''* Ij-jjjcjO LjJa^SU 'jljj^-ll (j'oAJ'i (_ 7 J-5I_J i4_JeaJu (_jJ-tl 
J_>.| (Jj ' L$ J ' " * A ' '" -^J^? -4 (J^jl HJi (jl pr i^»"llj .j_uLuOJ (_Jj-al a_uo 



f» ■o^l I 



'&5UJI 



c-lj" -»-V /n g i<-i a SjJLlI iJLjJI 3JLk»J,| e. I t-i « 'a, :3jL^«j 4_^a_>J.I (jLoVI Tt-o^iLja 

jjUj .^jl j 1 -^ I ^>-ij <_£? jLsL-aJ^ JLaJLjvVI 5,1 j * A\ 4_!L>JI ^ ju—ckJI 

3_JtL*JI tiliL*jW1 j_£lj_>a ^JSij <i_dLufc (j^jj_»l.l 3j fll,l <j\ , ,-„\\ <jj ~. -^.LJl 
Cil i i i -- .X I (j-J3 - e-(_j-"i <_P"^ &j 6 ~? a IjLjI i 4 j -» >j _ i aj M i l 4_«jl— jJI (_£j^>-YI 

JoLSJ ^l t 4jjp_ill litJ^-liyi jJalj-^o (ihJjL^ j^JJ <Sjl_3_«II a_uaj_"i£Liyi 
jjijjj <(3jL<-aJI ft a i ii mj Lot i'*-* 2uL>JLI JojjJI ^Knin aUnjJLI cjVL^ojVI 

SjIjLj j»J-jJI f»J-ij (j- 5 *- 11 ' ' (Jj* ^ J ^ ".' ^"*^ («JLc Jyj aL^J^M <jr a-j*i i»i j '"l OjaJ 
j2 <£^J «JI J j — a Cjj cj (jf i_< 36_J (jl £ ( _ > Ja_JjJLl (jl £ JLa_i_Lll jLlI 

jLVI ijll^o <jLa iJjS'i.nU (_^3j . Li! L^-^l^cl i ^im'i (jf L$J&L<u ^ jl jV| 

jLSj'i? (JS-jlIJI 1 i 1& a,i i± . -L- - e-i tl igj j m (jLc jlc! i h"i m (^JLJi-aJI cjjSjJI (^ 

.«43Laj j_p-ti JSV) (jlc jf _ o^jyLl 
t_,^_af ,_al .'j^'i , „^?| JLccf (jSU ijjn< u i t-»tl ^^.^Jl <=ljI iVill I Jlaj 
(Jjj i (j_j_tai j JlJ f _j — >-jj Lai ■ ill LojJ « 1, l I j >j-Ij; i^~i ' A '" l" •*- " d ** ^ * * -" ; I j ■ ■*"" 

d 1 i ^i " 1, 1 4 j i*->i_j " q al , l^ A ', 1 1 «L«_3j)> (j| jj_a (jplj J 3 a < I j j ajJ^S 4_«_gL>. 

cjL_JU-c ,j t ^ , 1 4_jJIj_jJ,I 4_±j3lj_aJJ (_$jj_aj| Jj^lojJLj 7r ^ ml ,„ wired 
r^aJjJ! cHil^ A 1*11 j>Ii v V " i hLj (JLSj ^Pj> j .< i *^ i_£' ^ '-^J *d3JJ i4_S^_jJI 
^ j»>jJI iujLi»JI S-^jUILi tdJj (jjL^ .«^JUJ! ^ (jl£La ^f (j» a_*5*>UI 

(^jjj j— ij (Jj9 4_i3_i_i->Jl 4 " * "w Liii J^-flj (j-IN ma ^j -«■*»■ "i 4_«j Ijjjju! (jjO ^_uS 
d)l— j-qI j n!l (_)<->» v i>Jlj Jaicj ,J^*_C (_ r l^. (jj-'yj ' ' ■! A Jj 3j-»-lj S^_>s (_gj Vf 

x-Ua^ajJ i(_*j^-V <* iMj (^yi i_jjSJ11 (^1 I o 1 1 ii^-j j«j <5^_al^!iJLI 2 1 jlstl 5 j , „1 , „VI 

. (j^jjji L>JL I 4U 111I3-1 Jj1jl>. (j-l^- 

j t—^-t j_p3^ « " tiaAjJI eLcl r i^-» (jl_3 ijLjVI jjlajj ' j *■ »"' jLjJjl jt» (j^Jj 
4^-^" 0^ 'Jl^-l^ ^ji i.i (_yi£. iI-AJl*.j Lxjijjj (^ .CjIJLj_lII (j-o Jl 1 — ■ (jjilj^-^n 
(jiJ (j»J .SjJLse^a diuLij ■=! U^% (_flJl T * jj>i SjjIjJI i"<l «jl»t I 1 ' J"JJ j *-* *i* (Jji 

aijlnll djlj i.iiM J!>Li- ,Ua; tl 3 ^1 -,,^ d y\j-, ^-,tl a _, .„ ^11 ,-.!_, 1 - -,t| 

(jl ir>j rill I Jui ("j-" 5-i\ n" 1 n>U 4_4J>UI 4_tl^.|jJ| a ^tx'.Sfl ^jjlaj JL^O i4jsjl_2JI 

. LSjju jl jjj tiiULtiJI (j-o 

5} ty] Jj_i^>Ij j.jjj c-iVI ,^'i^U 4-uj ...I -> 5*si mi '.a jl f <i 5*?; I* i Local Area Network; LAN (*) 




Ji a iiJliVLaJI (_)-aJU (_y^ SjJ.'t J " ■ " <_J-^' 4_3_jjJ,I ^-jsVI J^a- ~. i n J (_^A (jSLIj 
j«iaj Jj^JLI j ,i-»,JI J-aL*J3 iV ,.1 j^LULj t3 ! (i 1L-1JI (jii. IjL-tja. 5 ^j ^Atl JLLUI 
(^1 4 j i n 'r f L) (jSUj . LlsL^ (jj^i t ^ SJjjJj^a 4*o_»_j_>. 4_L3.LJLj ^Jjjj ( _ya\^usj 
JjioLiil im yJ2 ^Jjialil! 4j>-(J3LJJt xJsljJ,! oLcjij <°Ii a uj-*^ - 3_l)LjJL>J ! Ju l^.t \ 1 

.(JjlAILj ^U^t^c ijj£3 J^S i^nir-ill (2ya 4j'_irV*i i ii U 4j iXI^ILa'yl 
t_ijl_>vi ^jja fo I ■» ~ * t 4_j_i_ji> jj^. il^iilll 4-cl '< ts\\ 4 -». A , ^ i (j^jjjjjjl *A rtj 

4 <^>L>JI iTj! j,l< <llj CjIjj^I jL«Ji_cl ^ oIjjUoJIj cjIjLljjJI Lt j_cLLuo 

CjLjxSUJI a'l /t iZi J~C- 1 1 1 1 » • Ij '■ .. A « J j A j a ;3_jjJL>JI CjLa^JU-U I ^ -^ j ^j : ^~ ' 
(i I j i r> \j~lS I » YVY jljJa (jjo L^jjjLLs Cmn i.o (_t^Ij j-%5^ J-*^ 3 > —'^ J > |8 " 

icycle time SjjjJ! jj^jj 3 AK~tLi (jU"i_i I <ij'q 3 mi i»jua ol^>*juo Jj-^""" t _ y lc 

( njllSLj ^^a j-±-±£ (j>>ii ■>- (Jj ti -kj t _ r l^- 'Unit! 4_cLu,,~> JL£-I . n " i n L^jf 1 oX 

jj>xj 4jUI ^ u*-*jj>? 3 j 111 i ) 5 Sj g «tl oLJU <ys exploitation J\l i *■ ...VI 

j-jjSLj >j-^1 J *J l— <_ujjl J-Xju j ii ~*> ■"■! <-«<« ^Ir 3_aLliJLl jLjVLs) 3 A j ^ .11 

J ,,-.-»" . ■■'« -(2 , „ .1 jll ^jAc j, -wjj (_j-j-II ^.'^j'ttl Sjj^jc. 2 jt^ A;tl jLVI (j-o 
<_ al i"i^"i i n! Lu>-jJj Kji 1 3jl_ijljJI cjL-jj! i^i'^'^I ^_ c 3— «j^ i n 5^_SLfl <_yic- 

■ i l-i n i 1 1 r-LlJjj 

** ** ^ 

. jtJjLl!l jLjJ JljJo ^- i i n" JI^J 2 (_^.j^JI i t-iii i \\ i**ilSj ■" (j) ^^jG (_^jj^_uaJ! 

4jljo" imU jljI^jlJIj _ SukiJjl LiiLal t'S" niVI Jj3-«j ^ys »_■■-«" Lz ^]\ jJLlILs 
(^lJ! ,<uiVl 4_jjLu£O^VI jJalj^JI IJ ^£. L*jIj <-a^^~ i U - jLu'Ti m.VI I jl^J 

^_5ej tiJ^_3tJlIlj i^'j-"^ I J-iJ-^ J-^^ ' t-iT > r-i U (jj . <LJaLLaJI 4-cl i ia 4^»-I_jj 
jlJUjO 4-jj i n~t ,_3 pj-" J^ <2jJlSJI 3al t^U cLiijJI cLt»-jL>JI ^-ALlaJLI j ^ ■ ■■ A" 

3 -uj '^jJI u i^->Ull »— iLa- .^1 jjLa ioL>oVI I Jui> S^-jjj frjl ■•■" x^jj .5 alUU 

JiU-« » :.r-i a <uj Jl>-jj V 5 ij_» ji » l.^-ia j-s>-o 'jjjt'"" jjiLi. j-^j-o -.greenfield project(site) (*) 

£3-^ .^n |»L£. ,-, i I( <JL«JI j^a _^Vl u-4 cj1_pLlaJI a-clii^l 4jSjj_ai SS^-i t jjjj i Boeing (**) 




ajjxaJUeJJljbJI 

i±jJlj>.V| 1 ^j i .1 >Lll I g t^^a 1 a"-*. ■ i "^" ... fjj j-^.Vl jji«J| J>L>. 4_JaLLaJI 

3 i in f (jr^J iJli^-l, •*•-: (jJ 3_a_ilajJI SJaUoJI J-J*-J Jj t "ill I*' fl '« itiilj «_«j 
iiUnill ^Lljjj i— a I niK" i»l JLat_a (^^ jISjjVI <L>.jjfc 7r i/->jj L«SjS '.LaLjc i>ij 
.i_uj_3 iTj_3j (_£l ( _ r J3 4_>-L<jJI jjjo Ja_iill a_c| ii«-> ^, ii *i V") ^jf (J»"i.j»JLl £yi (j-uJ 
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j^ ^ LjjLiL-ujj 4j^jj ttjjllllj j a d ij.t a j i ~i t'i 

' t-. , ., j CL*>j-C ' i * J ' tt '• _ A t \\l ^ a j lLIjmjjj-jj (J!lja 
iLuLAL-uJj 4jVj , U . ..j J j ii i j^jJI 4 ti i ,n ill pjlj-M 
p jL ,-^l -~ « (JjJl^jLLj (JjJJJjJI jr^>-^LaJI It'i i h 
»j ; • ■-> tl 4_iL>JL! (<vp.LlaJ.I J — :>oj ijc^jLu-Laaj 

L«£ i ■- t->j , .. ,11 L^aljils ajlSj cj^I^L>JIj i^ujiJI 

\ j Xj- 1 ,jLua^ Lkj^fcj Buggy ifa-J-J <-3-iL^aJ Jl5 

^jij^JI j_j>JI Ijla jj n.Amish (£jJl_aVl jLjvf 

5jj "•» »tl 3l_j^>JI CjIiI j »<* jj^j jjjol Jt j "i t a S 
Oj«-3j ^"i a ^Jlojj 5j ^ n \\ aJJt (jSLIj ' Lk^JoLjcaj 

. SjjjJI aiLLii Three Mile Island jjMjT J^ ^ < ±} ^\ a-sUaJi j^ ljJi:» 



iS-^ii-^ £} " ' '" ' " " ' 



(j-ujLa ^g-lfu (j-o (jfj MUtl lj (j-alfiJI T^-?^ {y* J^° i Jt' i mm !j43 <4jjj.Lll 4SLIaJI 



; A \ i , 1 1 \_aJj_ua djLLllI 



ft ■n-»l 1 



bJlkJI 



<_JJ3 (_yfl JyJui f-ljjj! (jJ! 4j^j1jJIj 4jSwuISLjJ,I «:Uai.V! (j-a i UjI^ ^^1 ■( _,<_ ! i J 



tj^Jjj imUj n>-j ml j mil (j^a j > i^ -jjuc j-^-1 — "<jj ;<LyjJtl (j-a c_jjjj — gJI i_jl\ 

<js 4_L«_3 jjSUj L« J>>- NRC 4_jajJI 4_w_LtiZlJI 4_L*JUI tl^J-i-J iiLaj-JLLi 

,jj 4i.iii -vll aLj^M «jt-4 ,jl VI iL^J^Laj pj 4jjKJI (jf pjij c-^-J -<Laj^t ijJLdi 

.pJL»JI S^li (jjo IojI ( _ ;r *JtJ 
3jbl (_y3 j»L«JI t_-uLJI u ..Via (^J^j mJJJI ^Thornburgh fj-^i^ ±j\ iVnj 

■ U j A 1 1 i_a_ju»a , I jil At . „; « 2_j2j (o£\ >■ ' ■ ■ -»* " LkJ *J (_5-JJ-JJ n—iVi ij^^i 

J^L>- i_cCjJL> Lj i«-i V mi j t Mil ___,£! C<JSjJI (j-a Jjliill 1^3-tJi j^Ljai ^£j pj» 

jjtj eLa^Lu (2^C 4_JjJjjiib (j^/l iii-v. 2 1 (jjs x_iLJlJI Jj^sljlil JaJjuaJI <_ ij mm iCj^L>JI 
(J] L^-eJajt-d (_a -4_*3-lj (-JSjLitjo j-ii I OjISj < I— ul iil mil i V-i inj 4 mm (j j A a *jj 
L^jjjiij ajJltjj C_jl£ cr^'j 'JJJ T^ 1 * urli j-Lp (_r^' iU-uail jl 4oLL>JI CjLo^mi 
3-Ljjd.l «.^Li*L> d_j^ji]l 4j_»jiaJl!l 3_od!l d-xusaj ijllll J j i mi j^Ll. . u f& a J-lS jjjs 
Ojl miI (^^lllj ■ J^~l * 1 1 (^ «4£.L<LilL>» (_, <i i nj Laj '.,_jj/jL« V • 4 t a -v JI .ajj y I j i n 
(_,!!! djjLii-VI ^j^jLSllI (j-a JljJulIIj '.(jjijLo V \ Cij Mill s-Ljjj jjjLilll (jPi«) LgjJJ 

.4jjL>JI 3j_j-3 ,J IjJo ^ ^ L$JJ— ' j'-^ "^' iiJJ-J. JL«)_IL>w| j j, I ii") (_yi iJJ_iJL) 

aJj .Sj-aj djjjjJI 4 alUII J^jw (^jSLii Cj^l^jl i JJ^LjI Jj-a mJjJ 4j^L>J 4_at_iJl!j 
4jjLij^SL!I 5 alUhl j i ,^11 I jjj, j^£ 4^_ti5tj pi. -I njljij^-a^fl <LuJlr. JLa i JlcI 

.k^jVI 4jIjjjji (j£ ijjjujjo jLiul Lo ijiaLiJLl (jja LJLi- 

2U-> ^ ^S ! mi i*^ «J 4JI jJal^JI ^j . I <ilha I JU 4jjjJJI 4^LLaJI Jj ii "i i n a jl 
.(j^Jl cdJi JlLo SjijeJil CjLjV^JI ^ ~<i35^\ 4JIU11 Sjuji^ 



aLiLSJI ojlll lt Lc ^ jj '■ ^ i MjJJl ijjjJI J^-l iil ,>« «.j »JI ^iilj :Jx.l All i_.fi - reactor core (*) 

.^-^hII _ J^.LaJ.1 ^ I J^^ Ixitjj t^IJ'j .^1 U m . 'i ^U 

.Nuclear Regulatory Commission (**) 
ij-u [±a,j .^^iJI ..Jc^mi ■_■!« _; i] -^.j Laj-ki c^j^ej z^jyjJI jl o i^'iVI -nuclear meltdown (***) 
,_yi i_^aSj La J-JsJ ^ j i *..._i (oi j^oj . critical mass i*.^^- 4tS j^ .^Ul < ,\Z\\ jjSo jV ^^Jai- JU"--I 

^j^LLoJJ *Ia^lj jL?t^jl i-Xjtj La 5jLa^ t LiU j JlJJLjtJ aJ ^J ___," -^^ . djjt^j^*- 4^-JJ (jr^- ^ia^L^-cU Sjl^j^JI 

.<«>->J.I - (Ul jl 'I54JL1 ojiji^ill 1KJI i-in'll I jl 




f^jgyjJl'^SIhll'ftino'ill _poc gibl 

I_£^j 3jjL>. i.'ni m" .1 n'°\ \ L&jjJU 2 n X^c LiJJjl ^If 4jjL>Jl « juk jlfil iJjjLS 
aI jjr'i ill 'L^JLi i_JLLaj JUojjJI (^3 ( _ ? jJoa. gl~ii" 1 nl f.\js*\ ^Si Sj-iLj-a JljMjI JtH 
(jl^ Lo^o (Jj-lo! LlSj ^ J *" ' " ^ C"? = iJ jL -'"" *^-d"' \~SJt <jl <*£-j ^^ i4jjijjjl 2 alUll 
(_fl 4_u! >£j2n 3jjajJI ^J-ijj-i^ j mi'i 4_La-*_a /^ja Sj^Lai- JuiuVI 4_jjL>JI J-t-jj . ' ^~ »_' 

i l>ji-1j • LajjJj 5jj|_^ill SJaLLJI j.j ijjjijj^l JjjJ! j-o jJlc (_uioJl 1 ^ \A1 »L*JI 

iJjULja ^ji 4 Is II i^S La JSLi » i Sin (jjl J j -kj Jl!s mJ_j_»JJI t_jj_>_iJI I JUfc (jl JJ-JJ 
^Ij^j f<ubl (_yA Ij-i-uI CxJl£ .3-cl in-ill ajuk ^j 4 i (nilLi l»j 1 n jj-< jl Cjjljjl jJah 
(j-4 £j\ uj^.n'itt ^i-ljl (jr^ L|-"^ ^ '<3 "' tpJI *M^ <L«jVt (jfL! i4j£ajJI icLu^aJI 
(jjj ajt>-lj 0-ili> /jJJiJ hjIjjIj Lai • <LiiiL»j>JI aJUfc .iLai.1 ^jjj LZLi JI (jjj-iiiiul (j^-SJI 
Jljlj cLcLi-t^JI aJ-gJ ' fl - ■■' 1 ~- JlJLoj lIjIJU . i * a iijj^ill 4jJLLajl mJ JjJ-js j_j-S I 
1 1 1 111^-^ J ..-a£L>JI j_yfl SJbjJo tlil^iug Julj 4 t-il mil (j^o i_iLu_L-a_4^ i_ij_5tj 4-3.U3 2I 
I J "lj "^ (j^> Ci. '.-i.lJgJ Lgjl Luajl IjU ij_*_lj Sj^j-iJI 4J9IL4JI v»-,iii1 Cilia (_y^I( 
<L£>_Ju (j-*y5j 'c> '- ' "JJ Ijin'lj-^ (j I ^-J-2 cr'i : SJjJU>JI 4jjjjJI cLaiUlb Juj_iiJI 

.«4jj^JlJI isLLaJL wedded (j^pJLo >^» <lji io-l^-i-a ijl£.i * 2_LuiJj-a!l eLj^SLlI 

3ja_ajJ! SJaLLaJI LgJ Ci '.^*>j-*-J Lr^\ iHjLj i?-»tl i_$jJ3l (jl _J-<k 4j^_sr i n,l I j j 1 1,1 j 
^>ji juj^jJI ^yjj <_il!Ii (^ Ji>-> <i M va.^jj 1 1 ^j in ii't 4_cl_LuaJI L^J Ci.j i mi" J-S 
j-i-l^l (_,<i'^ .4^aLc cjUs^Lc CjjIj^ L^JI <>uj j^^jJIj I j i i n't 3 rtj liUtl ilijljjjl 

^3jj a2 ( **) BNFL i^iLk^l ^j^JJI j^^JI i^i u^ j-*^> '^^^ f^ 

^jfl i _ i j < n" La-a ijjLLijI j^jjl j^j^jlII J^5i_^J| jj-a «LLse_uaJ 4jiLtIll C^A *y,«,iill (ji^« ' 
^1 3.< t , i"ill 3jl_cl (_,lf (jj—jJLiLxJI j—lcsIj .^rdJjjJI ^yJB i _ ■ ■>> ill J| » " i"i| 
7-L>o i^l\ 4_al ilnaLi i4^_ilil 4 o V .i>< 4_JLo cLlojj ^^JB <_ij i.n~ Lo^a iLjjliaj^ 
4-ij; < i<-i (jji jlj Laj5j .^ i^-v Jll a^ mil 4X.La-^- jjjs ^j^-?''*'' 1r <!'' (3^-L"-u ct^ ^"^! 
^,5 SjjjjJI diLLLUI (j-a ,_^aist_l!l 3 tiK" CjjJl3 3^)_iiJI (jl r\ ihl *q| ^Ji3ji.l 
iSjjI^j^a aj_a_c<a_)j . jijj jl jl a \ Y J^a j *i Sl-i jl^IjJI (j^a |_J!al a_a_»JL) LjJLLaj^ 

SIjjjJI SjIjVI cUj! d^p- toWy lt 3 UjjIj^I jjJj 3i!iU^ 3Jj^« llILLa cl^I^ 
(jji jj- 1 -^' SLflj ^yll Ijj-ajLSjj (^ j_j^aJt 3_3v!L»_« SjLc'i? 3_j_jjj_^j «daj>JL 

jj£ 3^_a c^VT ^ ' jl, I ii<u JJ>^ 4-J-cL*jj<} ^-^J-^ L3^l Luoj_«j ^jl JL«j ^JtLoL»JI 

.(_y£.U-iiVI ^sjjuM (jjaVI Ju>JI 

.Electricite de France (*) 
.British Nuclear Fuels: BNFL (**) 

till" 



i_3L2j[ ^yi 4 jm jtl CliLcl g.-sJI I (j"i i mi ^^IlJI 4_ljj_taJ! 3_La_>J| Oa>j ''•■j -«■ iLuUl 
BjLcl i-SL-SjJ jJLJ^p-ii JjLkj-j-C. 3_ajSL»- CjjjJs jl iSjjjlII 3 al U t| -J i :»-, , „l 
mJj— p 4_jJLa 3ji^ .'— > ^^jkj — V * * j»L«JI ' ?■!-<*■« (JjJbtj (_JjjjJI .JjJajJI 3 -wtl » * 

j^>Ji cjLtjj ul 1£Llj*1j« LiJUl ^ J£ ^j^-' ^3 ~ BNFL 3^ Al ^jS-\ 

{^l}\ 4_u-i;m i nil iJlik-jj) null (j I (*^J (jr^- '^JJ_^Jl tlal t-.ll Sjjjjv <"■! U— ^ ^j c Llj 
3-ajl_2JI <Jlil Ut «i If 7-1 i i nil ^-- jn n 3_c. LijuaJ 1 i f 1 1* «_a L^_ iJI (J^ojJiJI i_£i->- 

« "'. ' '»• "■ '6^M' l=t^J • Lr u3lj^a'^! La^_«_c 3_jL$j ^^9- J-*jJI <^fl jlj o"< mVLi 

j Y • • Y j»L*JI tj£ « 43jjJLj>. <tliT « t ]jj^ mi r 4_flLaV I g j"U->- ■-j ' fl ■ duaj£j>d\ 

4oJaJ-jJ J's mi i 3j£j_lj| 1_4jIU -r-a Jj^Lc.! (_yl^- -i^l— Jl Jjalj^a ^_x!»l j . -»"■ tlifju 

. 3j5^LwJLi d £l.~.t I CjuLuJI jjjjjj ^ * I «" " SjUJl>. 4jejjuaJ9 jjk I ■ >><T i I|j 

!? <U££«JI iilWJ MM jM 

(_ T £.j! (_ylll 4_uJjil| o j-gj (ji-LsJJ,! (_>iaJU tiJLuk Jljj V iM^u-" L« ij^ C*^J w^-3 
.(((jj/LjJill ,3a - " ' "** <_!)' <j-» l>^*"J' )> Uj^"' ' " *\-}J-&^ 7T~>™' ' " L^JI JjIj al 1-AjJjJ^a 

3-£>_i j_a a_u3j^_al i_jjij>JI Eskom >j<i,ijl 3_£j_i .-.Ii <■ ,Y • • Y »L*JI ^j 

La 3-a JLa-~ ■ ,, a :3_Uj^|j 3_£jJI Cj}LcLoll £u» JyJ^>JI (J^?J! _>i^ (j^ BNFL 
( _ r ika iSjjLliiill TVO 4Sj_<i Cx^.1 t-Ti i nlj i^ «4jjo^a_>J| A ^ .Utl ,. 3_lISJLi ^ .... 

^ 4<^UaJ| ^1^';, I, a jL^ ^ consortium jL>o I L^Ac j U^ . „_■ a aIUH 3^j_,i 

jjfcj i ( j '"-'"' <^- i '_J «*Jalui I i>ijl CjJ«L». L5Lj^_al (_y^J . jVjJ mJjLJjj 3 AK". 

.SjjjiJI 32LLaJI *Lp-l iSJljjunJl ijsjSl^JI A<Aj£i J^j-a 
Va£aJ <"iilr I i \ 'a °i . ;n (j ii °i I j-a 3jL>. ^j^a i fijii-r'11 ^^ ^ j i nl j i nil (_yojD I Jj 
(j£. i4_jjjjj jl 4 j <>ij-al,l j^ MjaLlaJI j^c ^yjjj i nil Sj _i j ^ ^^-A^ ij_j_<jjVL (_^j 
IjLj-i. (jj g-wljj £2£-i->JjJi'^\ cLa-CJil (jU cJjL>- jj i3jjj_i!l 2_cLLuaiJ I jj ' -«-" 
CjLcL«^>. «LxbjV jj-ill (jJ-C- 3_jjjjJ| a^LLJI t -ilU-> a Ij-SJju jl LaLa iLulxo 
4 "ij'^jJl CjljLc. d»Ljl ii il Jai2ILj A^jLaljJlII Ij^Jj jl Lojj i^JJlJujJ,! j^uijJI 
>4 jln'11 aJL^j J-*jlj ^^i <-jj^UI cj^L^-Liil ^ -a^.^^tl 5 ^ ,Utl 2 r.~~ „ .pebble-bed technology (*) 

.Tennessee Valley Authority (**) 



t \jla (jJ^-o 2?L j»Ll5JI fQ (j < ' nj *2 A^-il cy^- ^l>^oI L>iSJj ' JJJrP (Jj-^J-lSj-P Lii^J 

i'i^jJI (^ Sj^ill iJaLLaJI (JjlaIxju jjl I u^ <> \ • *j^ jl>.I ^yj 7r i'^jj (J-A» :oJLia 
S(_yjjijjVl jL>oVI ^Jss SJiLlaJ! trjtal jl»J ^ '/A ^Jx. jjjj La 4_.a J!Uj i_£ aJi 

\ fl'XI i3jj ~r"i U 4_^LiaJI jjl mo J— 5 " _A^' "' >^^t 1 j i <-\ ~-r hi C^*-juJb\ JlJSj 

(j\i.i\ "*-.~t 1 CjLcj^ ui.a Liiajl Ci*w^lal jiSa . ijjjjjl SJsLLJI 4_l^x>- 4_jlaJuJ ^^S." V 

4ILLJL1 SLoj-i-x r,,r,1 L <,-» V f„ Lit . 4JL1J9 ^>_i£. Jl_p V L$XJ tiiUaJt <-JL«-a 

iJaLLJI (j£. f.\ J » "1 1 »VI I gi^«j V Ijjjji (j^J - JJJljeJJI <*_>.j ^Jx. _ ijJjiJI 
Ijjixu J-SjJ ^JJJJJ' 4-JsUaJI jjl . jjj_l£ «t_jJ9l_fljt <_fll JJt] l j t c JitI3 «J La 4jjji!l 
i^yJJjJ^I jLxjVI JljJ (_,3 jjJ^SJI i,V j 111M (_yjlj oIjLljJI (j-a (j^> i)J jl" T • * 
A-SLoJI JlSxII (J^Li- 4_>-$flaJ I ijlr LhHLU Lo <J£ L-flluM 4j^Ij (_SjLp 4-L»£JI ojufcj 

^jjn-»-VI JjJajJLi J-1 y < n" jjl 5t^>-^JU £y» <Lo^3j <Lj-L3jJI LliljLiJ CjljLjLaJl ^1 

. JxlSLIL 4jj>Ut oltn-^U r,3lf ! I j[ j J.3JI 
(ji$J (jji-iJjJI «LuiLujj ^Jjljj Auj^iI C»,ii <^i^ i^UilUVl {ja jj>.i\ t_jJL>Jt (_yicj 
C^fljJI till i ^ jL-J-Vl JJ«L£. Ojjj JuSj 1 LljUcuJl JLlo tPJI_J iiflUaJI J>3- 
i_jLJI 7uoJ JjLaeU 3j_uJ.I Ljj^CJj liSLLail «4jjj(i) ,j-a iia^JI tfjjk i-SjLstjs (_yic 

jiL^I jjl ir»j"_t j_3us »>LaljJI (^3 • ISLuVl g-1 ii iM ^^a Jj^j^LjJI ^jr. i^ij TiTi II aLoI 

dLj La! .AjjjoJI <^UoJI >li.l Vnnl (jlc 1 j" a si . -^ ^ ^_^ s LSj 4-ml j mtl tfJLk LLaj 
'Ji' ~ "^ 'U/i '« (joijj i3j_2j (JjLx . t S « t4.lq ">Jl (jjiJJjJ (jjijJ^JI l_i5Li i^j 



, I 1- I I I J 



. Luaj] 3jljJl>JI iljLtisJ.1 ,2yi JJlC. (lLLJj (Jj i4^jLoJI 4jj_jJJI CjLLa^Jlt (jnj-^l^j 
4ju3jjS 4jj_ioJI 4^liaJl aLoI jiJ^J I n '^ <iJliljjl-i~1l ajui » j.o."v. «U (jr^-JJ L»Sj 

■* 2_i_ijjj2?t 5jj_jill 5 jm -^11 (j-o ,JS »La j_aj . LjjJ-Sj ( j-a L yn $ g't\] tSj-^-\ 

ajuk f^S Sjj-SJI JaJLtiaJI (JliLct. o >• jj-a LaJbo 1^ lt^JDJ^' l5j^' i^JL'JLltj 

j_al_>. ijjjiJI i^UcJI flW^» : jLiju>Jt <L>-j^iJl j gts_i j-«jj_a ^jt^rii i4_cLu-aJI 
JJ iijjL.a ^i ..> a .Ulj .(ENC 2002) ^jjjVl ^_9jJI j-^^il :<G > s jL^y 

^J^i 4-l^j o.la 3J J I ^,1 n j in < V * * Y ^jaJL£| \ ^ _ "\ (j<_i La SjJLflJI (^ 1 mjj-flj 

.«/«JL»Jt ?lj^>-' ^-ir^iJ V'JJj' Cr^ ^d?>^" 4^LLaJI *-LLx3J 4-aj|jJI 3^3JIj 4£oaj»JI 

.European Nuclear Society; ENS (*) 
.European Atomic Forum; EAF (**) 




ft l/\^l I 



ls\bl\ 



<j>.jjJLi 4 <ilka (~ ,, ,iA 4_cl_LuaJI 0I4I 4 _.L S~, ,„tl oV^jJI jjl (ci-j Cr^J 

ojfe ' " ■ <-* ' ' '^ J^l ^-i"rll ^g LLa^ajs Li_]JL>. Jm L£-l3 4-iia^j Cjaju>. <*y£. «LcLLuaJ1 

f-\ ii«-> IJu <3Jl)JL-C_ i-lilj) i 1 cit 1 aLaj 4j^jjjl "LJsLiaJI (JjkLao Ji_*j 4JI_i Jj-JsJI 

ij^Jj . 4jjjJL!l 2 at »■ — > tl > 4_aLtHJkl Ijl . '--. *\\ 1 ^jji.1 S^o aLoIukVI ("^jJI <-il ,„L, ,,t| 
/\ Jpc-L* 4j9jJI 5_flliaJI J>^ jjljJI JjL^JI o? 'J^*- l£l Cf^ '(^*J ^ 'J-* 
L^Ju (jl_^ j j "* - 1 «i it>_g _ Jjj "1 1 n QJj-£- AJjSjLjaj i 'In J-J-^J (j^o <Jj ' a inj JL9j . tl_ij 
^ 4_^lj_i j_j^Vl 4JL> <r\j l( -tH I J-4 _ o-^ ^.i^' UjJ-^ er^lU J-4«-U 

:iaLLJI JL« 

jft^js J j ii"t n a L4J (jj'vj ui [ I4JIJ ^j^a QoJjjIj [ 4jajjJI 4jsLL»]l] i_£JijJja jjl)) 
(O^jjJ I flj . V fl" la cj I (j^v ^ i^ILjJI d^LIaJI ^J-01-a J* Jj>iaJI l£.UI (j^-^ 
^_3^l! it-in'q La^j^Jqj tSj->- ■*-& 4J1j i3jijJ_*-o L^-aLj| jjLi I if-ijl I j ■ ■■ *"» 4_iltl 
jjLliL^JI J_3!L«jj ^4_jajjJI tLa-l 1 ii^U 5j_aljjj /—L^ 4_ilaJLlLI ^ j ■ ■ ■! j ■ ■■ Cjjj **-^LX3 
tLuJI (jiiliill (jji ^J-jlSJI tiillA Jjij '(jJC. 4J? jl LaLflj j^seio jj^^/l jjf LtiiMS 
<-— 1\ iil ^1,1 j^uJu J 1 a- ul i^-i*. ^y°J) ii-i-ej Lnj 1 n*2 j <i_fl^L>JI a(jl1>.I jljOJ . I 1 j'j ■ 
tbj flSil J.M ii^io< 4-JjL2_a ' j" ^N '"J 2ljj^j_lJI <L^LLaJI i'iI j >l . ^« **■ alj i4jajjjl 
(jju JJd <i~*itl i_ia_o_-o_3 i5_jjjjj| 4jcLjiVI (j^JJ t g i j 1 4 I «i"?«J,l . -»M .^Tlj nJj^i-VI 

Lajjjjij j)\ JLjJI ^j- 4 3JLj»- (_j^ L^Jl L«| jlj-2-!l >■ i i<-> 4_ila-c. jjLa -3.-I ',,^11 £J_& 

5— aX mi 4 iiU "U i_^jL>J.I 1 (j ^l?i"i 4j9_4i!l 4_cLiuaJI Jljj V t 4 i ->.lj ^ 
( j J a i ^i ,,.j 1 1 Lgjtjjljj i4jj^aJjl '*'■ .ii^-tl £jjj 4»-" CjLijiLa j__^a2jj . 1 ^"1 U>-»- a 
4 n I « "i t, I L^j^l ■>• i ji <"ii i n ->o ' ^ a nJj_^.*X\ 4 j "wLUI jjjOJ < ^jtK'll CjljjL>ij 
• ja (_pal «"ili ihtr^- CLij-gl~> LaS iSjj -wVI Cjlji mtl ( _ ;T ^ JJ,^ J- 5 *- 1 (jr^ 4 »^l ...11 ■ 
4^LLaJI (jju 5^_uj_S~ L>-Lijl jJj-S-Sjej a^jI CjI t-i-».l,l jU nil (_,r i )jj iCjLaLiJLl 
rl " ~r" ii n j j-o- * JI ( _ :r ^ aJLlII Cj^LcLLo (j^i JljJjlII aJLSj J^j . aL> j/1 aJUk 4j^jjJI 

4_cLLuaJ! aJLA jl_i_^»jl j_uaj ^jv (^ i5.a, I -r "1.1 4_SUaJ! _jjk JjJlJ! o>^ 04 

.Royal Institute of International Affairs (*) 



ta ■**' II ko II*I I k ■***> *■ II jiai* (Sjcbl 

Ju3 JjJuJI jl jjJ_aJL4 (jj^i-L^JI Lai ;SJljJl»- 4j^oJ iZj^LcLvtu L4JI I "mil Lp \£. 

ijjjjJI 5 al Utl *1_l^>-] jl_£ (jl Lxs ^,1^. /o^Lstdlj l^jj a ^Vl jj_ajj| j_4 (jj£Lj 

4jjjJl!I df I *,^>1l r-L^jjl >. ,• i 1 11 (_jJI 1 _ 1 (S jja jjajj jl Lb jJl-*j 1 J_»_iJLj }A_«IL*-=-« 

.j»bVl jut J-L|SJ I 

^s-Mlltf-lr-llfc-H 

a JUfc Cjj! jLfli . «bl jult Sj_i-w 3t-i^') JlJMjT (Jjj> tijJ <*j-iL->- (^Jl SjjjJI JiL«u 

j j a jj (jJl (jjaj-Jl jj« j'i'^ (_Lu5 LkL>.j CjjIj t _ =r jJ I 3_£aLij»LU 4_i_i?u 4jjL>JI 

SjLC. jiia 2-^JLiJI ^1 jLc ^S;'!! j£.LUI j! VI .4ia*J.I ^,.3 jrd^.Lil.1 JLaJ 

(Ji ili'il 3^ *> r L-r^-i^* ' tiP-L^-" cr-*i) (Exelon) jjlj ■ "^t 4^j A a^jjuj CjI^-L-u 

(Jj-a i^>J 3 In**- a Ci.f j ml iCjJ3jJI tiilj (_y^J .(4jj_-^iJI oUa-jJU *lj_<fuj ij j -wl 
I ■•*«_■? (jr**J ' J^LJI (jr^ 4-a^L^j 4_ii«-:La 4j*ij_l!I CjLL-uJ.1 j^Sl j-a SjoJj J^Mfi 
4-£j_i5J ijjJUa jL? (_£JJI 1 Jji^La tjvjjS {Sji3 •T^-iS^ I <y*'" L&j 'iM j-a 
l^jli.1 -«*- L-ar-jJ I (jru J« ^tl 1 S,t jUa SJs^Lc. liJLlA j? 1 V * ' \ aLvII <J& jj-.lj ...<1 
I "j j in a L-j-ia^J JLJ^JjI (Jj— a (JjJ 4 I*it a (^ JjJ^La (_£lj J_J3j ■ 4_^a^i inllj 

.ijjjjJI SJaLlaJI j k~ ■_■ (_$JJI J-4.LJI J j B*i limit 
'.4J3LI-JI jlj_uiV ^yJlLfJI jj^Jtlll ^yJI j_uLiJl I ju» <J& JjJa-iJI Jjjlj JLSj 
jJ-3 jja 1 4_j_2_iJL>- «LjjL>iJ CjI i m i nj S 4jaj_lJ1 cHjl l-i-xl, I Sjljl CjIJlj i I j j **■ La 
* J A < 1 1 j_j_c. 4 jl*>U 4-jjK"} -wVI CjL£j Mitl j^a Vjb ijjjL-wj tLi^l (Jj^jJLjo 
jjj-m jl I a (jt j— aJ j-^aVI j j " 1 1 n <I J j-^ *<daSL!Laj tiJLu j "1 j 1 jjo J^ *^j_iiijj 
I JLA *LSj (^jJI IjJaJ 4jjjJI 4^Lktl ^lt 4_j_*j»V| jJij ^jl 4j jl_£ Jlj-^Vl 
.iLaJo o^lot LaLaj JLlS jjt 3 f I '■ . ^ 1 1 j^a (JJjJ.1 <_oL-«Jl 
(jlj—t^l ^-j^-r-o *u i 1 *! j ~- ilSj^-jal j_^ ^Ij- 1 oI_^_jjLJ1II a, > ^ t (J I 1 a ^ j ■•>■ j 
• ■ '"■ ijajJI 5 ^|-,^tl jf -£.j ^^ ( ^ «\-n ->| , II ^ 2 alUH 31 -, -wll 
jlj ...VI jj^jj jx. Ciyl'i Jl3_3 ,/oJI < II *L-*j| » j a *»■■ f^jjS <Ljjl Mia CjLAL->oI 
jLS ( _ y Iljl_a *4_jSj^_«il <L^a^-III dill-u>JLI Cjlj 1 11 r L^J Cixaj-u 4JtJ^a lL->_*(< i'r-i 

u^j .4_JL->JLI ^l^it Jj^ (jx 5_all-<lt j^^Ij V jl o~rn,iK (j^j l^ia juJljiJI 

Cy* "-^J-^ Cj-*! f-^Ji (J i^i <itlj i4— c^ 1 11 j j_j_JLIL) *_Li->jJI I j_^_3 i(JL>. (_$l 

.Cranking Out the Juice (*) 




AjJC»Jj6J»lhJI 

.4jjIj^?I cjIjL^iZjVI ptjJI (jjo L*j_j_c.j t ol j Mii -*JI 3jj_»_j_« '*<! ^ Atlj 

• J """ "-' 1 -^j' " cL><jVI I JLA (jl c I j j -x 1 I 1 1 n"i t jij 
CjLol_ua_jj9 2l (j-=a Qj 1 > J n "« < "J Cjl U,-»J,1 jj_^jJL_a_3 ■ w SU'ii 7-! aJUal IjufcJ 

(* 3 "'J *-*^ * <3- '1 *-*_$ A J ' ^* («-2Jalj o^JSjJM CjL^ " mi«i i J) 1 »"j 1 4j 3 4 1*- ■-»" 

Cjjlia J-3j . «LallL»< II ' ~ilU-wl \ l j\j 4jjIjVI i")l 1 njLaJH J ■ '-« '*< (j ntVi j-j£! 4jj g 1 »j 

JjISjj capacity utilization 5 « mil J^ t~„ml <oLj^j J^* \> L«_l3 iLk Jljj *_jLli]l 
rLii] 2jLjj (jja 1 m'hj I 4j3j_1SI ^~<l U-wll ^ \ ', ^ a (j£L»j jJsj • joJajJI (j-a jl^LHI 

llJl^J 4_TM~i lj . LgJ^_Luj_aJJ 4jj|_3tjJ| L^jljJjjO (*Mi,|-%o jJ^Li- (jja 4_ajLi)l A^iiluu 

SJsLkJI ^bJl (>» =u£jj_aVl 4jj^UI '•'!< 'I C.J.C<i" iY« • )/Y* • * ctLi JiLit^ 

Cu^Al dr^"- (.^-S > ' — \ C Lui _ lIj 1j^Ll£ (JSLJ .US *« , - , ', , „ \ , A Lij JlS 4_lLiJlJuj 4 iiK"n 

. o1jjlj< JSU lj L<u Y , S 3 Al<~, SJaLUJI ^Lul ^ Ajt-ULj jIjG ^pJI <-.>U^tl 

{jC 4 j 1 j », ui~ll I. — i" ^Kj J23 «la (_,<j iMI jl-iJLi jlju (jjJI CjI U-»iU La! i4_cLu< 
I jjk (ys ^» —Utl jLLII jl ' ■■■? ■-■« s~jl jj) S-cLu, _ ■•iljjl j< J_SJ '*■ '■•■■ X , o 

-f LujjjLJlfs 4j^?j L^I Cjju3jj3 ^yill 4^UaJI i^j^? <L«jji »l,"inill 
4 t inlj Ay""- i I f' «a" <4jjjjJI <LJaLUJI ^JlJJ^S ^Ij ^a iCjl i J m T *i1l ffjL4j 
JL>JI w U ^- ",j l-i i a ijtjLaJl ijj^UI 4^liaJI ■*■! U-» ~ ( _^a_ti.l^j ,U,.V «i " i 4_jJUa*i! 

(jj« JLJJUlII ^i^J "» 1^3 I,.! ("l I nj . LoLc (JJJUJI J-Aj ' ' fl ' ^ ^ "^ J "' ^ ^ IflVI ^j^l ^ jl 

/oiajus (jfij^-l^j , i j" ~ ■ ■■ L«^ « Y • • "\ j»L«Jl J^ia_i ftLgjJVI (ji ISj^jsI i^S .-■! U~^l I 
JjjJI (j-a J-jJ «J^ (^jic ,3-jIaJj 4 m n'ij-^aVlj iY*t • al_jJ! JjlaJ CjliajJ.! tiilj 
(jU 4jjjoJI OliaJ=»J,l jjl^-p- xSiM 4_a^_uJI (j-timo (jl 4_ia I'liliV L4^>J .4 «i.tn~U 
(jja JLjJljljI J i -< "> JL^j '4-J-3 Vi^C.j-A \j^a\ JL»j lIjU-i-xII 0JL& (J-4X. (jnt-j JU J--k i 
(jJ; mi r 2jd L^J JU,.> -y'lll (jlc 4jjjjJI '"'1UI,„II 4_5_ilj^a (^x. JxjLIIj .-<lt — II 

. i_<j_^3 Lax. i^>i"l cilluu L^j Jfrji-rii nj t^a^LusI 4 in. 



(jjo 4j . g^LujI Sj i Stl £j] ^s 4jj^Jjl CjI Vi-r oil (j^ i nn*>-"t,l jJaJ 4^>.j (J i «t" 
J>a-jO l^J- 01 '"' lr ' J^ 4 nM rill CjUa^JLI (jja JUJjJI L^jj^lsl (_^jj| (-rijJl^jJ 
(_\II_j i4ja_4jJI 4_^^LUJJ ((SjljJ_>JI i-ilj \\ ,^." aVI» £yj Lolxj JljJl^>- ' U .. ' t j j 



i i hi 



SSI 



l6tajQQjLll 6dBlhIJ 6hJAAjJI uA£ QAl 

lilD (J J| j, j rn <) t "1 ,1 e 2J-A j j mo .fjlj Jj S *i in a aL«? (JjjJaJI ' j i " ■ ■■ 
jIjI (_£JJI «4jj i^i -stl 4 3 iUll» fTi j <i i^"t Jj-a) SjLcljJI 3jjJ_>JI .~il i j i .^"11 
3jjjL»JI <Jlil In -ill (jlj Qa^>.jj LtS iMj nj^l ' ,'J '*^ (j,^ aj^LjijI 2_^_Jl ^.1 1". a| 
I i nj l *YJ-<fc JjLjcjj -o^' 3jj->.^il L^J^LJLa (j^a jj^ai-jij ULaf j'i'Cl £jj^" ■ ■■ 
4_cl_Li^aJI g- < /•» i ( > i j i n t J i ii * in 1,1 (^ j_j_j£j jn ^jl (jj'v" , n ' *jtl^"H <jLi 

i_gjLaj 4-juli£ IjjiLu jls ir* <i ts i U j cjI^jSJI (j^o ^Li" ^1 (jjjujjjy p j a : L&jaJj 

^ _ (jj)<" in (^Ij <SjjJi->Jl <JjlU-».t,l 4 T-lir-il, I JLA J£ i al ^j . JJ>Lj1 Jj-o 

4_uijl_»il (_yi Llal Jj£,\ Lgjl 3jjJL>JI CjI fljflir-i'll CjjjjI jJ w "->'« '<. ja i . .-." V 
4_JjjJI dJL^aJI c^Lil in -J Li3$_3 j3jj > .i,a1Li <_>-»i.jl UJ^J (1^ ' d ^' ' 5 jU »M 

jVjj ^yjJl ^tj iLj 3jjjl>JI 4jj_»jjM ^IU-sl.1 aJL^I JLU (jj/lj iaKj ^La iSJaLLll 

jljj (jjJI CjI Utt <ill jVjj \ Y* '_ ^ • • • j tr'n djjLija i^Ljj-^SlII jj» CjIj jl^H 

^yill 3jl jVI 3jll>JI --.It — tl ^\ 4jinilLi olj^LS JSJ .Us« jVjj • • j -p — -^H ■ 

3 jl.i rt'im 1,1 4jj>ill CjLLa^JU £y> ilLLJI 4 nlCi ^U LiiljJj .(^juoJaJI jLilL jljG 
4jjj*UaJI 4iiK*itl (_,-Aj licLu _ dilj^ixS' (JSU (>uJjji (j-a ^i^l 7cJ>-jiM (_ylc |jj^" ■ -■ 

,4_3_j_3_j>JI f^&j .(L^Jjjj (j» j ji*! J.XJ9 i^lni^i i«j ^pJlj) fj-^l 4jj^_l1I <-i!U-» n lt 

i ?rt i^ J^Vl ^^lc (J-* A^JI 4jj^i)l t^lU-sU yj» 4JJLUJ! rLjjy 3 j|. nil a ^I<-,1 1 a 

J m-s3 (^l icjjlll cjIjlcLJLI jLi£.VI ^ litiXj ^^ia liiljj ,3:1. II cj!^jJl51!I 

. L^Jus ((Ajjk.jLsJI)) jl 4_l«jSL>JI ^.Ijjji cjIU-sU «jiib 1 fl^lf 

Jl 
i4jj^i)| 2_5LLaJI JjjIs (jj9 4jj » i^i II 4JJL Li2^ JUI (jj/tj 4_iKj Jj-oJJ 

/. Vo _ "\ • 4 j ni'i (jf 2_iJL>JI 4_«_l3JI ^jic j « " t" ^,111 cjLj/Lj-SJI 7t-^3jJ ''•■j^ 

l_4J 4_JjL2j3 iL-Aj <i r 4_j!jlj (j-S »'^i \"i iii djj^jJI i"ilU^.t I f I ,*:.'■ I i_ijJKj (j-a 
uJUk (Jjt*J La^aj .(_,» jjUill jL«JL> J-aJU ^^Jl CjI U-»- all .USa */Y0 ^^lc ajjj V 
i-ijJISlj {j* i^i Tt V L^jt jjk 4jjjjJ1 2 atUlt 3a_j^>- 2 a\> UM Jl<u V i-ajJlilll 
^1 ajj^JaJI cilji^JI ^41 ^liiJljj . L^UJJ 3jJ^ J>U. ^IjJJ J^l\ SaSUll 
rl_>o (^ <»i in") jJs < fijllS^llI ojufc (jLa i4jjjjJI i"ilU-wt I ^Lu I j Aj ; " , „ . 
(j-uljj (4<l < 3'i,,il,t) A'n\<.\\ 1^'hjiU jjLa itilJ J (^1 ^LisVLij . <iLia jl gj>AU 

.(jULI (JjiIJ 4 lilS") 4Joj_iLa 4j>.jJlj 4^_ul . n-v 4jj^ill <~ilf jm .". t I ^a Jjl>j iJULI 




w iini^M 



»2lhJI 



(_ 7 ^II 4_jjtxa!l CjI «j VI (jja * \l A" , „1 1 ( j^jjjj| i". . *-j" ■ ..I ^| j^u iJLaJI ■**' '-~— * 

ljLj^ J-J^J '" I «i^~i - (_j^ai-j I I j^» ■"■" (j I I " i _i "m hi i JjJic ^Jua (jflf. L^J OjJ3j_»j 
(jj« ** 1 *" ■ -"*' Cj^j jLjufxLaVt jjjs Jjji \ j fi "i « m j inj j-^l Ol Uir a (JJ «j J ' " r«-$-'l-J 
i_jjL-ut £ya "^^ — 4 '" ^'' cJajJt cr^ *ljLftjil oUaj>JL! (jja 4 liulm »l iVij J}L>. 

i^jdlj i Li.il iA*i«»I (_gji_»Jll jj-c. one-shot investment 3j^>.Ij 2j-3j jUiLouVI 

CjI.Ij fj«"(ll (j-" 3 '-^ s ij-l' tj^ <■.'.' iiihiii _>-^' CjUaje-o £i_b jL3 .. w-»-tl fr j , nlj 

(jjri^" 3j£la La? . i ^ijllC~.tl i_dJ j£j tiLuJI 4JL* SjLjj ^1 la"n> Lajjju ^jjlu 

3 rtjri-»- L^JajJtJ ( _^HJ1 c-iII-i-nU (jja JljJjlSI *Lu (J^Li. £ya i_£jj£L1I CjLjjI if-i"4Vl 
J «i m V 4 a, > rt~il,l (J_9-*-II (_j-3 ^Lj^SJI 3j-"J ij' Cr^ 4JbLuijL) Ji a Tii> !4jej^a julC 
U^>« t 1 4-fl^l «i_«.l I 4JbLlaJI <"ilu»-«- ^ jjjo j j j^ JJl£ *1_1j a) I" i n"i (^^1 4_c_j_uJL 
j3I_j_<j<I ^jj-stjJ ^r ir->1^]l aL>oVI jjLfl i (3 j lij La ^^1^. sj^Lcj . I ^ r j-i jj£- J In ill 

3l_j-<-"Vl Jir> it" j>-Lj^I «juk ^fl'"! '. L»ajv jJLusVl '*'lt — H ^yJI J^-qj *L^£JI 
■LJUl jiaLidl <_ < j <.ii.i imegapower 4_a>L«_*JI 4J9LLJI i_>"Ja jL^^' 4_aLUJI 

• tyJjVl 4JUJI ^t J j£j JiVl 4n7i<U 
u !t*ni L-r 1^11 ^^i£VI 4^.1 iinll (jl_i 4jjL>JU <_y3 4_*_uaJI £ya 4-jL». LiJLLaj 
La lj_ u£ (_^jJI <3^aJLI (_yAj) *lj-" J^>- (j^Lc (_^JI ^> o t^ i a j JL»£.I (JL>-j ->}^J 
i1jjL=kJ 4 jU «.l I J» -i'l 3jj (jl 4 j 4 i'Iuu V Lc^J .(CjL£j_«SJI frLx^jj Lajj^j 

^yi 4_«JLjJLI CjI *_ji^ i^i'll (j-a JuJ-nJI jJjj/ ^^ (fi _i i„i,n"i Jlj^LjI J_lo ^_>J 4jaie_o 

i4jjjjj| oLx._g^- i"il,l (Jj^-Lj (_y^ fJJ'V '-■ '.' '"" ^ J,J * l ^-$ 4->-\~3* ^ (jr-^'j J 1 - 1 -*^' 
(j^s 4_uLjLiJI 2_— «^SLs»JI 4_^3 CiXn" ^ jdl Cj^jJI u-a-3 : LSLjj-jal jjJS l_i-ojjuai>.j 

, Lifc_j_3tj jl d 1 j^ i in fj ii n ^ (jj_ua_C ^yfl 4_jjjjJI i*il U -wt I ^^ JjJljJI ^1 i!ujl 

. J a"^" (__7^ LaLc S — \ • 4jSL)^aVI 4ja.jjJI (JliLcjj^j.Jall fjrti) Ci4ji* ml 
aLajj i~i 41-it— a iLl_l Ji " *?l iiiJjJJa_jJ ^^ja dJ>— 3j 4Jjl u 4jjl >■ ^yiSj 

grassroots activ-'ism ^j tnill ^...K.-.tl .Ul ■ a ;.;tl ( ^J idja^UI 4^LL1I Shoreham 

(jj j l -si , I (jjJjJ "«Ji.l (^JL^u „< ii'l '.^M-loVI ^£. 4Ja^J,l alxJt Jj i, m~i JjjJ JL>- 

(jlj j -w *^L>-| , jjl i 4, ) a" 4— >_•»• j"lj " 1 <4 ■' ji a " I j i^i'qjj 4_l11j,i j All cTjI UImiII 

^pJI cjIjjJoILI ^jiJj j-S>-o _ojfcj iLIHistory.com cuj^J^I j3>-« 1— «f .ajaaJll 



^& 



i h ir->jJ 4JLlLs CjIj j i t" a,Lar,j<»_i'fl iiijjjjj-jj 4j^jj JliMjT j-JjJ "ilaiLLa <_yJ3 i-..aj 
jl <^">I,1 ^^-t-tilj i nil ^_LLdi^J,1 i^ai in t £jji u \jJo aLj^jo^oi '**■ * ■"■ v jlaj» • 5- 1 j ■ *•» M Ijuk 
.4_lL>J,I dil—ml j 1 1 1 I I J>-^j ^1 i^-st .anti-authoritarian activism 2 j *■! * H 
^£L<u t >_ il ti^ill J£ «i:j ^ylnj .Suffolk. County liil^aLu 4_iiaLiLa ^ I ■ ^j , ^-Lj 

Jj^Ij-js 4_cLLuoj tO-^-1-i.u Jjj f jl—iij i4_tlljj_i_ill 4_j3^SL»JI ^ Ul,,. j j a ( - }J , 
L^uaj^i-jj *uj Lfcjlii ^^JJl 4jJ>JI AJaLLJJ 5U-. « JjJLiJ ,jjj JL>- jl - r l^flCtl 
j»L»JI J^i=tJj .(( Cr £Li^a^l jjjLUl ^ L^x.^j (Jjo 5„l j t-jJl 3j_aiJ liUjij .J^alSULi 
Cii i ,, i . i"i J.JL3 :,j-aij f«J I <j '/"v I (^rJ>il jlj_C (^ al_*jj_ii at-i-i- a OJL£ . ^M 

(j_jjL>JLI (j K i nt l j-fl-ij (jl (^ .cjIj^jjJI jjjo cjIjLiLo 1 ^se-L jjjjj (_^JI I j" * l^~ 

j j) nhil ,l Juu *Jj . 5 JL=e_jJLI CjLjVjJI (»>*£. urS fLij-gSLlI jL*-uif (jric.^ ij-a Ijuvlj 

. 4j»- j JJ I i) Jul (_p-4J (jl-3jJ^a (jjjl-xl, I (jjjilajJl I j 
CjLc^_clJ,l ^jjJqj (Jj^s-G tlj3 ^ii j n -»JI <.m inll (jL£ Lajj_fl .lillj »uoj 

• fl j tjj-i SjjIjVI ^IjK Mill ^ys SVLiJLl (j-ujJj - Ll>.jJjjS!i1I jj'^a jjk 4JJJJJI 

mJJJI 4 i ii i Vi 0I3JI ^yfl 3j_jJ^>JI 4jjj_l1I CjLLukI.1 (jj> JuJLaJI JjJLAj *j jJsj 

. u 1 1 1 l j-aJ I ^9lJ^_jJI (j^a- • JL->- mJI (jrl^- j»L*JjfcVI (. »"^-J)" 1 n~ OJL£ 4^3 Lc 5_tlflj 
JuJulII (j-a j^y-iLc- i(4Jc^>Jlj 4 jiii'ill i±i._i_-w ^yo 3_JL«jliI r-jj^j 4JLi (_aj^sj mJJJI 
J-ia iJLHI (Jjj.ji (_yi»-3 : l)£> i ntl l ijjJal\ CjI j (j» 1 11" (_,"<■»■ J^l Mill <sjuk JlLa (jjo 

S^^Li-uj 3 rtU*il,l (N4 ) 4jLj_j_<»_uaj iijuvf (ji J^l mi tl (jA»j j_9^>-j (JlA^I 
IEA 4JaUaiJ 3_JjjJI 4_SL£^JI JoL>o j <nj^ .4_ii 5jl^>JI ^ ^^l-^'t l JLjiif 

JLLjU (__, i^-> a ijjilj mJI (JjO j — j_£| 4_^-jJu . .t <% "i «" 4 ii K" II Cjl— <j/1jJ» ,jl l<* 

(_$jjbj (^IJI paper designs Sj^IiiJI (^jL^alll ^le. i c jj^ < m«1I o>^I '''Ij-j* _■■■■ 

.((JjjJI ,3-a (JJS JJU1 (^ . US'a L^jLjI 



(jj^iu l^tfj Sj^aij o'j- 1 ^' O^JLI cjU>UVI czjju . Y • ^ ^UJI J5|jt ^ 

*_Aj JiLfLlj Qj-^ ■*■ *j t>L».j a J^j^/ ljj_ La (_£p i"i iiTiii I i -jl a l^jLSLa J^ 

jjj_SJI» : l )!Lo tl j M il jJ|UjLS (JJ . ' « IJ J (JJ ^'_i («-*J .SJLiiJI >«t43jLa- .ul, (jj « <i " i nj 
(jl I <i " f 1 Ijl djjuc Jufcl mi ollj .«J(_a_Ja_IJI tlj^JI (jj-^ jJfc (jj(j_oV«Jla Ju>.laJI 



C**? 



fcSUJI 



eUaju-of jl j-uai-^JI a.yL-uul\ icLjj*. fij «i^i~t (jji OJl£ S-U^LlVI 4JU^>JI tfjufc 

(j£L!j . L&LjLiaJa 2^-j-oLU djaJUdl (jjjIjJLI lj^LL 3JL»J_iJ J*.? (>* 'o^J^' 

^tj (j^lJt <LL«l>JI *■ *' * CjJ^o (^jJI (j^k 4jjjJlJI <LallaJI 4_cl r <<■> (jl (_,_£ i"uJL>JI 
J, 

I j*'l djjjjJI A r I i i ■ II ' ~ ' ' * ""~ I i{j*uu±t}\ (Jj-3 (jja jj ^ mi "ill 1 fl i <tj_«j (jjo Jjic 
l^iajj . ^^JLLxll jl^ n-^l : l(j ji'i-ijIjlJI (Jj^-I « . 'fl<* 3-**-L^JL <Ljusj^ '>i->-l *— '-^J 

i3j_LfljJI oljLc. £ po L^-53 cij^il « /il ij\ 1 gir j, v m") V 4j«j_lII 4-flLlaJI (jV 

c-Uill J^a- " i n" w fl * i4jjjJl!I <L3LLi!l ^JljJjO r-l"i"i »l i^mv 




3*:, ,H I "■ i .^. 3a lUll 
i^<j 3JLl<L>. Jjfcl -y 7i 4j£jJI SjJjJoiU 4-LpJ| <jjufc (j^Dj 

La j-La^-l Julj '*'! ■» '~ « I flir TtjJj «LcLLuaJI dJufc 
aojI ' "> « iiXLJi r«^jj .4 'n ilL jl^_ti»yij 4.j, <i i .ill 
(LaJbOXI *-^>JI ^ A " , „l «3 <^J-«j '.*-LiL±!1 (_y3 4_cLiuaJI ajufc 4_l ^- /i ljJLml 
SJaLtal) ,_£^>.VI JL^Slj^JI (^j 4-g.l juttl a ja> jjj_taLjj» ^ j mi j mi iSj^svIl (jj) miILi 
«CjIjI Jl<oVI (jLa!:» • I fll-^- ' (j^a jt^jJI (j t " i n" 1 j'li eV^jfc > n" « j ^^jJi_J i4jjjjJI 

c.-slj Jj jJI <_>A*^ ^j . I j j ;l - Laj i3 j Mill jljIj-oJIj <security of supply 

Jjfc :_j-A tjV I (JIJ-«j< II (j I V} • LjljJll U^**.' 5^?-*^' O'-M-' <jj^) -^ t4 m « a i_djjJa 

tj] jl subsidies 4j_-9jSL*JI oLjLcVI j ->" - ■■* 2^oL»- 5JU- ^Ll3 4jjjJJI 4JaLLaJI 

S(_^jSL>JI Ji. jq]| JKLii £yt js>~1 JSLi 

(J j I "■ iJ l\ l _yal£e3 BL^j? VI i4_flliaJI (j-al 4_!l null (jU "U •»■ -y --<! (jjl i "i*J 
(Jj-3 (Jj° I d J^*" j l* i L>°>^ (1)^-^1 ' n * ""'3 '(jTjJ ■^^ > »l Jj^jJI (_,!£■ jLt." r VI 

L^lSJj ^>^ rr T ' I d j .oljjI^JI j_jjIj^ o'^i^ "*•"' '^^* \g iciLjal 4 «ihia 

JajjJI q— SL3 _ l-> •^ — 'tl 3_?— "" Ls— ^ (sSLsbJij tiAjjVI 3 nlHio (jl («^J (jlt-ii ■ 4lli^» a 

(_yl£. 4_aL>V" ml j ualLS-y i4JsLlaJI JlJjj (^ j»bVl ajufc ^ Ij-JJ^ j>.> ■>* mj V 

LljJLl CoK I ogttj .JiiJI ^ I ^IU^ ^JlJt'i . ii'i M_3 idjj^UI i^LLJI Lai . JiiJI 
(j>i ^ ^^A aL«JI liL-h*-' iJJ^ J-l?f"ll o^ <4^UaJI oljljLal JJa^J 4-x^.l j n.ll 

<jis .oecd a_L«ju_!ij fj*\ i^r«>vi ojL«"J! aohn, a^ubJi oVi^ji ^ n*. ^ 

(JJJ cJ!M g" i ill j j i i»ii" JULi (j't. i4-jjl rn'i^VI LfcLjI^JL 4_4-u"u (_ya LaL»j Ljtxialj 
(j-a JLjJLjJI (_yJJ 4_i oiJJLj)) . ■ ~ ■ 1 1-> — ^lt (^^xisljJLiVI j a «tl (_JJ-a ^jlc ijbl ii liitl 
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<ya jl c''i i»VI jjjj <i Ac Jm -»j c pJI ajsLLl] ^Lii.)/! (jL^ 9 ^' <j^ ' Jj^' 

(jl TtJfc-jJ.1 (j^a -^jj A ~^.VI .j^JJcJI ^Ic. 3 J-a-Tm-t I j jf 5 all- tl jljJjj i - < I j I j A. 

. «(jLaVI ljufc ^J^. Jj ifi->JI 4_al£j (jjs J^l (_gjLnj 
ClI «l ~r A\ J_*J _ Jlii > *»■" ll LkiiJI ^j_/a 4JI JlSJJJ (j-4-3 ' j .' '" •-* L7^ *J^Lcj 
(j-«l ^j^jijJ Iji V ma bfejl i'cIj 'SiJJ-^' SJsLLaJI (j£. - J ."»".' '" j'j'' 1 ' 1 i^- 5 ^**-" 
SIjLSJI .jljll (Jjj 5j_jj^ tlilj.aJ? 4x.Li_uaJI i>jufc £jt TtJ-2 it Ju ^i l£-*W • ^LI^I 
J_»J Lc^a i4_3jUI JjjJI J? (jj_uL*jVI I J «j ■•■_■ (j? (j^-oJ (jjJIj .jIU.VAl 1 
(j-a jl t-r ~i ... -a (0_^_* j-i.1 <_>"j-3 ilJLlA (jL£ J_J3j .(j-a jM (j£. i±i.-r j 1 1 SiLii 4_5j^Jo 
4juo^_c ^ i jl ■ A j" -ib.TiJI 4 j i j 1 1 Llil c ii inj-a (jl ^-ifej 1 4-j_! Lkji I CjI a ■*!, (jtl L*ilj 
^>.jj j_yic Cil o '"•gll Ijj-ii (jj jjl (jijjLkj^n (jl (9^-jJ • diaj-ia 3jj mi jiaiti! 

<cL»J>JI (jl VI <4j»j_U| i-iIU^.1 I i_fll,l j"|iiil j»Jl£. IjjLii-l (jILtJI SjL*i!l j£jA 
< a 1 1. V ^3~i i nl (J^L>- jjja tilJij < lfl"rt >Lm (j^a l53^I JJl (jjfl~~" f_^S 4_4£.^J JL3 <L|JLl!l 

„i^ « a (jjl iLeversthal Jl'ijiijl J^j j ■--_■ <4ajL>. (j^aj . Sj^jjJI 2«tUlt 3 U-»^ 

- (j t-»i i"<l_a djSj^aVt d o i/->L«JI LftjJLa 4_uLJ9j <L«JaJLa ty-^J - **i9J-^' d->L9^JI 

i4 ♦ 1*1 U .Mj-1,1 (jjs d ii j " ^ 4_il -»■ 1 11)1 ^tlr-tj i— flj iii aj ■»■ gtl ljuk Jfi—a <jl (_yic 
j^^i (_yi*l dil <i ~r gll 4_u3l j_c jjLsl_jj i_flj_u,j i4_jj^_3 d ij J a Jj^-^ I . ^ j . ^« ^- 

i>juii 4_ mlj.a j-i-iVij .«((J3_c.LliiJI) ijSLj^aVl pLajJI Sjljjj ^jILjiJI 5jL*JlII 
3l_a^ll cjVL ■»- (jja «i_aWI ciilj -■ <■ » - "" Lojj 4J( ^1 ■ * *j 1 1 ^ 3_cl a_>JI 

4jjjJ| <cLLuaJI jjujjo (_yCL3^j (jl »i2jiLI (j-«J . aj7 (jll I jujj dyj'i'i (jlloj mlLi 
Cjltl^_3.yi J j, > i^i" («J J_5 4JI (_yi£. (jj^ "^^J i«-lj-4 L^jj^ i"i »_tj (C£.ljJ,l aju» 

. \ \ ^"m i ii (j^a > iiir (^^L>JI CjI a'r tt\ Julj 4_ulaV1 

ilJLlii (jjSLi O^ 4Jt (jJJ 4^1 V\\ 4_JjjJI 4JIS3JI tl^JLJ- j-i <* j iJU- (^1 (ji^J 

a!, ll-i i^->l (jl_j , t (i " t"i 5JLSjJI (jl A£.^_fl 'ej^j-ii J^ (*£•_? (J-L2JI ^1 j r.Ju >_ij i .. 

i(_£j3J (JilLaj j^Ll^Jl cr^i L^AW tlP i-5J>^ (Jfcliifl^ jj-aL»- jl^-la <j^a djLaJ S^jUo 

1 -»~ «"' LgjL2 <Cj\ t-i-»Jll ajLA (_|^a r-^ o ■ -^" l _^Z 4_j- a^m (jLa jrl 4_aJo_il J ih ni 

ujjj^jj icontainment vessel tl^l^-VI tl£.j ^ p-i'm i!jjjl>J JLd^-l ±y>-$] 

j^yjj jJajJLl i_fljL>JLI tfjuk i i» <•■ I . U ~ " j ,(_gjjJI jl_j_iJI oajSl i ii ~j - » -^ 1 1 jLJe_JI 

4jaaj a u. -». « /_aj i Indian Point J *^*»- * 4_>Lq_-- ' ?»» ■*— (Ja->- /_jajSL>- j m "■ 

.Nuclear Control Institute (*) 
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The New York Times 2 Aj -~ . ^ Oj-AJ Jc9j . <_d^ajj-LJ 5-Ljjl-s (j-a LjjJs *Jjj 
3JL>J 5jj,.i^-»» *» - ■■ J S-' ^W j^j -* " ^ I J-A ' * ' -*>_' ^jVI I j " -» A <^-» ^^jj 2l_S_A 

Ajkjijl jl i^ -vl (_3-!_J L)3 £ -J-6i O JJ^ ^-° JJ- 3 ' *^i' t(j n< 'I J 4jLai>Jl.l (^y-LisjiJl 
L_Lj>-jJjJSjj i4ln r pj j'«* (j -1 *"'J La (JL 4 -^— V? * g ' *^W O'-^JJ '<j-"ji^-l' ij-* 
>■ ' -*j) pi < i"uVl 4_a— jj (j^LaLi 5 ^1. "II CjLxJsj-jJI J}a^_*j 4 ii j "i r 4_uj_mL>- 
J-La L_uS j_l*jj (CJ * j j ' ^ 0' ?* '■***! a-1 1 j > Ut^-U ^j axis > t**M, i n /jjjjl jj-^Lst^jfl 

4 jltjl L$J Cmi-J 4_J3jiII 4JaLLJI (jl LllljLS Jute,! ■ n ft <4_lLu <j-^I (^k. Lai 
<(jaJ^SL!l t_i i mSI (^ O I j ' " i " 1 1 1 M V 4jjjJl!I 4JaLLaJI (jl 7c-i,t 10 . I i^ij! 4-iLvL-ajl 

(_j im ijJ I <_<-iL (Jl— j a I (j-a 4 cl iin ii oJUk (_y« * i"» a (_£lj uu >. — (_, i « J La_4 

.CjIU-vJ.1 oJUfc (jjo Ju>ll t _ J > j J (jl «4_ii£. (_j ii i i_i » (cJLlJI (jl - (_y U "o 4( J ^j_>_aVI 
JM-i- (j-°) 4_j_j»a)SL>J I Jl_4_a^?l /«JJL_2j (jl CjI—jjI (j\ a .U jj-a S< ^j ^ Sl_L>. 

OlajjIo Juu (Jlill ; )j ; ■ - (jlf ijLajjj-uil jl r-LjVI (_yl£- 4a-jjj inll CjL«j_uaJJl 

» j ■> nil (^1 Lj-W — •>. (jja c_3JLgj CjLajSL-«i 1 1 (jJ! 4 .1.1.11 ilL 4Jl_*_i5 j—l^-j 4 <i $ t a 

. SjajjJI i"ii U — ^11 7-Ldl j-^i^J 4 nU"U JLil^iJI 
[CjIjI * ill] (_,lf La- 4_lJ j> i>> (_K>_>-3 J^Li. (j^ AJJ LiUjJ 3j_uiLII 4_2j^-LaJlj 
4_JLiJI <^LLaJI jj 1^' (J-uJ-Ij ((^jj-la-Vl J^ijJI fl^Jl i_^L«j (_pitj i(j_aJ^SLll 
5jl ii~ i .ii jl. i ^ a 4_^J^jJI d^LLaJI 4JL^j s-Ij-j^. JL>- J-^J .(j^J^SJI <JliljLt_ul (jjs 
Ij.u^ lj ■-«*' jjSlj «J SLa- j "li 1 \ (jSU i(jjj^SLII 4jjj_ii3 (jji 3jj_«J.I 4jjjjJI S^LLaJI 
^-j" ^ » 4JLiaJ,l jjc CjLI i n-*JI (j-a pjaJl IJUk^ . (jJuuJI vS^J Lai 4jj^i!l 4^1 ^-ili 
^j\c 4_ujU^a 4.^) »->> (_gi (j| ^^bj " «i\ 1 if ^ (j^Jj 'Lfj^-' S_^-a cIjLI m-xtl SjLcV 
(jji i .i«^a [Jjj 1 a ," yja JSLI IjVjJ AO _ TO (j^_i La ?-jl^)""i mi (j^j^SLJI CjLjLljjI 
Jj_us^il 4 a b >ii"U (JjjJI rV^J L " a *^ *'^-^*^' 1 1 ii ~i « J j^JJ! i_JJil1 _a-*J '(J!^i/^^ 

(j"^- 4J? 2LaLki! 4__JjjJI 4JK3JI ,LS"t"ij ._jj>j£ J^£jjj_i i_c>.^4J L>flljukl ^Jl 

- I *j ^ H 4 j 1 n'^l ~i tl JjJLflJI jj}-«J (jlr (J-gt j i-u (—ijljjiaJI tfJUb (j^ (_, i^iftVI JjkJI 
4 iijj-La (jr-^j) t* 36 ^ O^ 4_^jLi!l i ' I I" (JjLSjj tijjj-LlI 4jaLIaJI (j-a Sj «Ci-.i.iiU 

.Ua'a jlo-Ij i'.Im.j i4£.Lj cjljjij^ JSL! lUrt'ft cents Y (jOJi.ii ((j^jjiU 4jiiuCi 

(j-a gjl ii" mi^I *\ 1 "1 1 ii '"I ij^jjVI JL^JI (jj iUj JLi^ Lai .(_,» j j t~ill jLiJI JjLfl_a 
. i_j_u^lJI (_5-l£- i<~» » in f-Jj_J '-'ii-u ' fi in 1 4jajjJI 4^LLjI 
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?6--;<)9-iJ I 6J> IfaU ft in q'i 1 1 jxac gttl 

(_ 3 £U,I Jl$*1\ *|>p- (_Lu3>i i4ja^ai]l 4aUaJI (Jtrt'mia ij>> ja^jVjIjuo <LjL$J ^^aj 
4-a- 1 >i I jJ I dajj^-uJI (j\j ^yo 4JI ^Jujii : (jdX>-" ^-1 " i". , ,.VI | JL& ^1 4-JjjJI CjLa^l «ll 
^Ixse-jJ Laj 4-g.l ilr-ltl aJUfc '~'l j'l '^- " «' cljl ^j c n -> "m (jl i4jjjj *i ■'" j ' iJUjJL^»J 
^1 Jjju CiLaJ-a-J^aJ ( _ 7 l£. I J - fc» * * (^ J, a-Ti-tJ t_^Jl\ < L_iJL». 4-^aJ t-"i mil i2j|_iIS-iII 
jjJu cIiLujLjjui (Ji/3 (Jjol^£. Lo I -Qj^ mi« II jj^Jill ^j^ 3 Cji jij« u ntlj Cjm ij" Mill (_^JLa£. 
^yJJ 4 MnrlL 4 ji . 1i . a Lft SjjLa ol j (j_>^ -J-3^ i4^LLaJI (j^otj 4Jil»iU c^jUJllj i7-LlU 
. « Lftjj ii <i ) I a i nL>- Li^ Jlijuej (jl (_Lalj>J.I j^C £yi (jSU i4jj_jjj| 4JsUaJI 
Cjjfl a " , ^ jl Ljjl i" f I (^ » ir-> i LaJ if ( _^sj ir-i -vtl 4_^j (_j-l^. 7t-jje_u» I Jl&j 

lajj^j Jl<u t5j>^' j-LjuiVLa ; L^jli ^i9>^' ^iLkJI I^U-sj ( _ ;r U1 AjjUaJI 4 jnjll 

i4Ja^>JU (J j t.i"i") jjJl ia_j_jJ|j^_JI jjjJUui (Jjo 4jI Jlj 17-LiJVI 4_lLj_c. Jl^Ia L-ajUs 
(J jl i'si j t-i- ». Jl^»-jj i4XaLdl SjajJI ^J_ft Jlajoj .CjLLfljJI (j-o (jnlVilLj *L$jjlj 
JlJs JLijLs- f-«-3j (^ Ji-a-JJ liLjlaJI 4 jU »1l ejufc eLSl ^ JLJI (^ic >tai=J V 
f*-Cj Lt^J iCjLiLilll ^a ^j^l A»" ll Lai y ■ ■■ ■ '' 4_3t_uauo 4-lj_l11 UuL) Ijj '^* ' ..... i 
4 j ilil Jlj-J ^Ls i4 j ml j mil CjI ili^LiUj CjVjIjIIj CjLscjVI (Jjj 'J "f (jjua-a 
*j|j *j9j_a el — ii-il (jj« r<JL_«Jl ( _ ;r 3 2j_»-lj 4jjJ JjS o "<" j«J ^jVI (_," ■>■ °i ' 2 Ij j >| ' 
tfjufc Jl_»-I *LL (Jjo »l (j "iVI (^ (_LaLj o.t ~y "11 cuLjVjJLs IiJ^LiI iiill l j-« ^j-»l^- "U 

Sj ilif pjinf ^ llUjj « I jLLiJ - Ij - ■ ^ ' Yucca Mountain 1£jj Jjj>- ^ 1*31^11 

. L^j i2>-k I" 1 ^^i-l (ji_L<ji j ilif ^1 4jjjjjVI (JjjJl t-LLso 1 1 'j' i»l jx.1 
ljSjii->. ^L>. iTi i n j I (_t^3 nJjLft 4^i>. jjj j)jj>J 1 ^jj -f'tl »^ljja Ci.laTi^l jJ (j-^J 
Lo ^^ .^>ai jj| .4^ajl^ 4_uji t_k!l I • • 3jlI Lojj i.~ijo a _^jjG CjI j J ^»~ ■ ■■ i~iljl Ail 
LaLc (j^j ii a ■•>■ JU_i 4_jJI jJj-ojjJI ( _p3j^M (j^l^- <J«jjJI JjjjlII (_y^JI '-■<* I tv. . .,1 
(j^aj <4 m A jJI jl_aJ,l *JLA JL>-| jjk i4i5LU j-JLjja jjl- 1 "! ^^J (JjusIjjJLI < *■ , ■*■ 1 1 1 ^j^a 
^jSj (_y£L! 4iJI (jJI JL^jVI jaii i^jVl (^Lj ^,3 Sj-jj^ ej-oa. Ji.|j L^J fiS 
, l^jj flQj 4i^Io (jJJ Ijii^ajij i"ij-r_i «;l^jj| (jj* LJjLi>.] 

i^JJI JLp-jJI t_JL>JI ^J jjilA oLiLsJLl 4K1I1I, ^Mx.1 SjjSoll 4jjLSJLl ^,1 

dlLJLc z\ J-&J : Sj-La"i a I Q ...A. jjlaj (j| 4j^o-^l cL^LkiJI 4X.1 ii<-> 4J^.| ^j^a (j}Jr~i i n" 
(j^a L^j — Co 4_aLLaJI pljjl (_y JjJUlJI i^o]uji Cp-^- cr^-^ .4 j ajSL>JI [ 4_jJULI] 




£jjOLaJJoJ»lhJI 

Juu 4jjj_JI SJalioJI QjLfl i^jVI Lgjabl J^Li- Li^saj-ai-j i<UAji>JI CjIjlC.LuJ.1 
4_lxjSL>J! C-ll Jucl i .iL.I *Lii-J <fOt>.J i jtttlj (jLuJ Lwfi L^AjJ (j-a Saj^S aJLa. 
JjUoJ (jLjj 'jJu (_yJI JlL (j.a 1 M" icj Jj i^>l a " II (jl >cAj (_,!« 4 . 1 dil <il""i (_jjJI 
_^J i_^lj i>itl (j^-^Wj (-Jjj-w j-a 4jjj_JI 4-C.I ii^M 3 aJ.tUI 3_l!UI CjIjlcLjJL! 

^j <-> i <t ^j*. S4JL>JL«_— »j (_^jjJJ! jjJajJ! «.|j_<iJ 4-JUI olj-cl nil », i ii"'q r^JjtJLa 

Lli^fj- « -^j 3j 1 , nj ^jJI JU.I l >aiIj *J-Jjja '.^jilajJIj >*■,-»■■ itl (jlsl^X-V Jlj^aVl 
4ja.jjJI Cj I ,t— > -xl, I ' ?i_j h i*it 4j-!LU Cjljlct Mill tt iaTj i4 j, tun Sjj) i<-n ^ ■ '** -* -^ * * 

. I j£-*j i L^jLLaJ (jdO ^j^ilV'tlj 

iSJsjj^a 4_jlLa aLJSjI (_£l J^>-JJ V ^4. < ■ C i 'y -a Sjj i .-» 1 <-dJj (Ji? j^jLcuj *^ 
<_JUjt a£.J^, La I i t Lc. j .(jJJL)L*wO (j< ll-r a jj£. SjoLj-oj i4JbJ_»-j iSLLaLiij 
^nlTi JLaj «J <£.\ '< js\]\ »i\ ft (jl_> <JjJij <jj-^ *r^L^JI CjLjIjjJI 4_cI i n->tl tfjjfc 
4_jaj_Lll Lcln^i It (j a mmJI <_aJ9jilj .(J^VLLayi <^Lc 4-JLa Cjlj^Lu^-a ^T 
(jj—JUa (^y-a 4 A « *~i *> a 4_jJLa ol JL-^A . ... a (_£l JJ->.J Aj_c ' J-* '-^i>- < '' t^ 
4_lMi. (j^ (j-">*^J^-" ->Ju*j <_£ JJIj .Price-Anderson Act (Jjj-ujJlj! - o"j!>? 

CiljLiLa \ i I j a_i «3*jajjJI JlijIjSLJI <j£. 4_jjjJ,l 4jjajj| '**'! ^ I ' ■ -->tl 4-jJgj i n a 
f^aJSa, 3JL>. j^yS 4_iM*_aJt 3 iiK"itl f"_yi ]j J«-'^> Uj^>- (J *t« J La ^J-a\a) i V-»rt'^ J^>JJ 

^J 4 j i n 1 1 Ljj v( l£>Jj «l (_y^ (Jj-J^gjj j mi*» 2jjl_S (_J-2j (j (i rt m 4jj)jj dJjjLS^ 

a^ mi tl ^ r I i "^ t |S-a i4jjjjJI 4^,1 i i»^tl (_^ b l ii'iia jj£. <?jjl 10II ol^j,.l S "it I 

Cj*-A£ lt^- ^' ^J'^ )La_i^sl J>>>J ^1 ^>J mi" Lgil^ cP°J^' »L^i > ■ <— » I Jl j i^i-V. VI 

■ 4j»-rti^tl ojub 4^bjjJ j_yjiSj L«v>^ii^l f»i^jJl i^ilj 
ijjl « "it) 4 «i Vi i a CjLajSL*. Ci«i li'il ' ^ * a ij i » i njJ I aLSj^U I ^ '■> jj 
^jujiJ j^SLjj-af ^>^2jJ jLJ-« ^ ° * lt^" Ji ±hi ^° OECD Sjautlj ^jLualfl^l 
Jj-aja . ^yj^ u i nJ I ^jjSall £yt ^ji-VI j-JjJ1 JM^- 4jjjjJI JliLatJil ^^ic ajoJI 
(_^JI 4_JLir>.yi j-lLUI (-oj^aj ^yk: Jlj^j La 4_UJUI 4_iJUI olj^.UJLl »JJt 
tfJUb J>L>- 43LUJL 4j»l«,"iU tliLsejS/l £-£*->■ u^ oLa^£-»J! dllj Lpiajf 

(j^a Jij^JLLi tj)i\ i i tUaj 4j4j-iJI 5 cl i <«i tl (jl 3 ijllj fJ-^jJ - 5j J a-tl 

tfJUi (jl jj Jj rt ** jj (jl (jS.aj (jLS I a t* (J»l i u "n (jl »j olt (3^*^ .Jlj-aifl 

^>JjiaJ ^j J? S_i_JL5E-jil 4_}sLLaJl JL»j» ^^Js i>LJl-a iCij « *V "i , „l Jlj_aVl 

. J^SjJI Lj>L>- 




4 unit < rtj i hILj (j«lr*»J JL3 SjjjiJl iJsLLaJI 4_cl n^i J i ri" i n o (jLJ3 i<jL^jJl cr^J 
T-^'L^o'iM (j-a 4_uL*tl 4jj.jJ.Ls — I ^ j< 1 1 JjljjjJ jj^ao :&j_iJI <Uj ilifl L^Liaj (_£JJI 
JjJS^JI jU i„u! (^J3 4-JL>J1 CjLiaJJLi Ajj-y.rxi i4_JtL«JI ijJLLJM jlj-uut rt»j (_pJI 
(jSU . 3_4jLUI 4j$ji]| iaLlaJI CjIU-»- a ^^ic 4_uLujjj/I 4_uJLv ( _ r o_uaj n^j^l^V 
(Jr l!l jf tLjj-lc La iilr I CjJJLui ^^lll i4_«jJl^JI CjIU-vII ^yic JaJLfl j-iiajj Ijut 
iJuMjI (Jj-o t£_>J 4Ja3t-a (JiLa i Jj ftj j « i m LaJIjjS/ i^>>- (.yjJI jl • L^-uMJiJ Qilr i 

. LjJ>5j 4 - jlt' a i 4jjlSa (jjj (jja i^lIaJI 7r"i~i ^$' A I j <j t j 
^jfc iijJlA 0Jlj_A)Ji f-J-jJI CjI jl o r «_t_o»j_>. (^1 OJl (_,jJI J^U *r"itl 4_jl*£.j 
(Jjl i>>~ x-aj .3jujL>JI CjI V-it git **_;-*; £-».T| <-.L \l . ^", aVI ■- . U A", , ,. ^^ill I j •■.A", 
^J jJii JL9j .jJsl^JI (jisjl (jj! 4jJ>dl 4-C.Li-aJl Jj < " . n .i-JLU CjtjLC,L..iU 
j_«j5 jJj iSjjjjJI 4-cLu^aJI (J j n" ml Jj^_u<^a Jujuv (JjoLS (J-ujJ Ju^LiI <Jj-« t^H 
'OJ.!' "'J '"^ <> .' "' 'J («-! I Jjj - pJ-^J-II ct^- ' < ^ '*'>* '"' 'L^ l?-^' 4_ul hi tVI SLuiLxii 

.CjJl>J JL3 ^ylll 4jjL^SV1 4JJUj>JI (^ic JJj£ 
CxLfcLjoj) ^jjlajJIj tiiiejJI JLacI I j ...A; i (Jj^aj (jl 3 f I '. . ^ 1 1 aJL^J (jL£ jjj 

»l o If *_ioijj (jj£-J ^ ■* ^ >(cjI 3e_)VI (_J_j a «j t uijj (jl L-w'iLlII CjLajS-^J 1 

(jl I fl K <i J 4JL&J-4 CjL>-jjJ3 LyJJ (_Lj3jl!t 3 ^ 1 ',,^11 «Jl& (^ (jtLaLtJI ^Jjlj-uaJI 
(jrUj_jS (jLa i jmi (Jj j i ii (_jic-J • LSjLtAi 4*r i'i-i^II OLti3l_p^.VI *t o-v. (_, li V *" 
(jjj (J~i A "ij 4_^LLaJI j j !i " in a jjLi I ■ " « « O^ 'OJ'J '" 'I *L^J-" J-f | J- a '(Jjjoi-* 
Jjbcj iJU- (^1 lmJ \e. 4 <lXJ .(j|U>._ajJ_j^JI (jjo LjlSUa j.£-, „~\ ^pJI jji^JI L)>U. 
4_«j}U! fcLjj fl<U lj,\ ir-ia (j.3^ 3 JlJ3 3jlj<i*i in 1,1 ajj^l -iaLLaJI CjIU T a jL 
.^ M^-J[jiU^1l JofljJI ^j^ (Jj i ."I -r It *UI Cjllj^La. jjin^'l 
1 1 " q" ijjylJI 4_cl ,iir»tl (jt ^Ic 4_j_flL^ 3Jj| ^-^-JJ ^— '* >Ja*JI fj —'j 
. ^Jdl 5,>j«.ti CjbtjVl (^ jUm.«>U a_aj}UI ^LlaJI Jl^aVl jf 3jjmitl 
i*dl_*J1 *L*Jt » j »,.->. (^ 4J? xjJljJI ^yi-S - 4_j_ajS_j«JI CjIj^cI mil £jt u' -* 
CjLjl^L>JI (_jJS AjjjjJI CjLxjVI Jjj^J J-jt-i-a i-flLia. 3jji.VI oljJ.mtl CjJL^jjj 
JJL>JI i—iMJa-II JJlc ^yS jj i^ (jlsLi-scJl iJLiuV.'*- I «i S iCjL^j ilitl dilj i* V aj 

^3 (j^jjLlII (jiloLtJI (jl L»$ iJL>J,l I Jla ^ oljj*f?jJI i>-jJ JjH (j^-a.in'lj 

jJfljUil (j^a 1 3.1 t"U CjLjV^JI (_y^ :4-a.j.T-j i"itl (j-i_u (jja (j_4J_>ILaj 4^.1 i intl <>Jl4 
j nif (j j) t'ric (^ UrtJj)>-iJI (jg mil iflll (jji 3j i°ii r J^ (jrtJ (j-a 4j5^j JlcI ii'n jl 



,/ 




aya/aH 



fcSUJI 



i giL> j n" tj (j" >■ 9I _ Jj — " * "" S-cLi i<-> ^1 j j mi "i 2 cjWjJI «Jla (jj .(2r< ■■ " 

4JI JJ-jj 4-cl *i inll **' j *» iLaLoJ ( _jj»SL«JI (^,1^- .3Li_>JI ^J JLaj jjl - J^a- " ' ""' 
<— i>jJi fifl y°i (j-*j) — - 1 51 n^fl L^jjjLua J>^ J^>- (^r^- - (3-1)-" 0^-> ^ 6 <\ c f*J^ =e -° 

<«(j 1 nij-aJI '"'J ill)) , — J z njj-tujjLj CjJIj OjilJI la^jilL JlaLo ajj (J-jj^s I (^ 

1— Jj r 11 o S |>J ■*• "1 1 uj tjLS nj_l_iL> oji^_i_u t ^>- ^^^ i£jj " ' "< (fl*y*» *j 4JLa- J-Aj 

»" a." ■ .u j-A I oij»j .i_uLi!l 4_jiL«JI i_>j^>JI J^Li. 4 j m'tj-dJI 4-fljLii.l ^1^-3^ 
4_x<a_3 ^t, al .1 „ a a _ , 1 ■<* jjj—uy-jLi -*j— i-u ij-JLjJI <«->•-! (]>-« 3jj jj 4 tUq (JjLuj 

j_yjj|j 1 ■* *>l^r VI j 1 ->Jlj (Jj/Lj4jJjji ^j^jv. <«jisj ^jyllll 3j_jj_i_u<a]| 4_c.La-aJI 

^ SjjjJlII 4 1 m 1 1< j II ,_,Jc. (\ i'r> nil ^J 4jL$jJI ^ Cj-i? 4-jjLc.i <JU->- CuilLI 

tjjUi'iLiil (jS-j *J ^(Jjj-cujlSI ij>iJI CiLujjlj_ijj tjA& i^ TJ-Z* L^J • WJl^Lh 1 
(_£ JJI JjjajJI L l _!"■»■ 9 i_^Il>JL! jL^sJI Liiljb 4JjL3v» ILlu LiiLLaj^j (^ tjijj'nill 

JlLo 4jjjU> ■ ..i oLj '^~» ■"• «_/» ejLuJt ^jjjjijju (jjLtj i^Ljjl 1 ' I n ^^ .(jVI <3**j 

^ 3jl i-». 4iil-iia ( ,i j*^ ■ ■■_■ ,_$ JJI ^energy guru 43LLJI jui^-a) j-U^jJ <£j&^ 

»LJ9 t n*>l 4_cL,<a ■> (J-ujjiJ— a) jj!>J * J "JA5 '(j^'juA? - ^ **d Xw t>"^ "J *"" •jJjI 

fdjslaiL VI j_aj>JI * a i^jULSJd (j^ 1 « U 4jLj£ (^ (jr ii>3 UJ-^ *J^»- uS j-!' '(J^ 3 -)^' 

:4JU_»JI C^=e_»j J SJs ti—il t i«-»tl J^ (*^-J Lr^-J -^i5>^' 4-C.I '11 nil 4jjL>JL t "- •* 

jJ^j^Lj (^£. ,JiLj ^? I a tljjj JLalaitj 4jj_j_L!I 4_cLluaJ! C*JL_S i Ui JU 1 a. I ?t* )) 

^j !\^AY ^LaJI Jj-Ljej LiLlJaJj-) ^k Ja^i t>.U tliL J«>.«J l^J^ X-cLfl^o 

I ' 11 ~ <JJ> J ^-lj 4 I i I ( _ ;r ^ ^J '" I j T T i_t pi' 1 * tljlllji III II i'.\A (J5 Jl_ »JJ IJL^IjJI 

. Sizewell Jjj^-u^ ^ j>a.jl! (ill J - cjMcLill 

i * 

i4jjjJl!I 4^UaJI jj c siuJu>JI JJUso J_)js 4_iSiI A, t'll j£. (jj_ia/jJilj j-xc J-iJj 

aJ LiJI (2>iol» tJL^Mj iji^j^JI (j^a LJL>. i^LlaiJ ljj_ua_« Ltjl i j r L> 3jJ,l ejufcj 

*L£JJI Jj-aJ OJ-" !>^W £■? '"'" ^J .«<_j-L5JI j^ a <-l ', .^tl ajuk ^Vl ( _ 7 ^u»- (j»U'i 

Ja3.^ 4J? VI <4jj__5JJI 4^Lkll ^jLU Jyi JljjU»JI J^l^U ^^LcVIj (j^Lj-JI 
jjJJ (jjljlj (*-$■>! » : ijj ^j'^ »4 It- *1| P-I^iji.1 (jjjt_i-tj Ijl j -»»l j4^J( 4jj^j>- 3^>-iJJ 

l^il^jl U& 4 i ji » d-JI S J-a-.j^ 4JL.J ^ Si^SJI jj;^ :(il^SJI jii^) pUrVl j_l^JI - Archdruid (*) 

■ntjLjinJI 3>^t-ii 3. nS _•». ufl» u'm.i Celtic j j*.K SJiiJ ^x 2 ^". .^. - druid 5_<JiJ!j '. I . n'l^Jaj IjlJjjIj 

. [4^. *jJ,i ~ HcLft S'fc Jl >-uS» LT^ 4 3^ ^"* ^J ' ^ "* J 

.Encounters with the Archdruid (**) 




(JjlS (jjs tiJjL*Jtl ajjt LbjLs. JL_aI . a_]j 6 ' " } t>"'-^' (" d .' J ' 'VJ (S^^' (jl j nit 
IJjX-j 3_*ll inill i-jLijI I j;'" * U In (j^JI <La.}L-IL)l SjJLI (j^J - * J ;* Ljj-juajjlj 
^La : l Uj ml VlJ_u. a^J I j fl~?->j (J I J-A tfl<j jlf La (JS^ ' J i ""' mi 1,1 (jl mm 5-^ljJ 
LgJjJLa. (_,!!! 4-uljj ill L2-3jj JJL>JU LAJL£j^a (jj _3 4jj^j 2_Ia5t* (uiuilj >o".<i «l 
(Jl^oVI a Jufc J^ (j^aj 1^1 -cj ^LiS (Jjj-u^jLj ^l^J La (j£J .04 jl i^al CjLajualjJU 
,Jj t4-3j^_ti,l Lgjj jt-i^ r<M^jJ 'Lgjlj J^»- (^ 4jjjJLI! CjI tr>U ^jfc jjjijJ SjJl^JLI 

cjIjLUI o'sjt J£ 4jj^Mii L^jpuij (jl (jSUJll ^ (jL£ ^pJI JjiaaVl *Lu5>Vl J£ 

.2JsLk!l Hjlfili JLk-a ,y» Loax<ai.j _ aJjLLaJI 
A^jLi^sl (JjJJI f\ nJ iill (jrU>jL>J,l j_».| jjja ljufc 2_IoJLjJI (da- j j mijj 

c_jI i ni^t m^jJsT (^JJ iLa Resistance Nucleaire «4jjjJJI 2 ^1 ^ -,tu , _.j .M l 

(j-*j : I jlLSj 4j_j,l 3 4 cLLuo ijjij-tll 3 JaLtaJI jl j_j C.V x^Jlj ^^Lll 

i Ii ni\ tl \ <iS _ ,_^_».T Oj-a A ** ' '■ • — t ' CjLoI i,r-\" *)l J)a ~»- -- .U", "a! i4_j_ual_*JI 

La? . I a Ar l-uIj (hll ^yA-alj JIj-a! <Lcl— ioV 2— oj£L>JI jl.i «" ml I ^ » « 

i. ilt* I ^_j jG 4 ,^. ^- . * '— * 4_5^_,i (jy-Aj - « 4 sLiaJJ 4_lJLLlj^_J 1 » 4_S^_uJ I 

i"<i I Ho j iLgJI^ai jLaj i". ilr I ' ^'o — LjjLLaj^j ^S 4jaj_lJI S^LLaJI CjLLa^e^a 

(3j_<ji ^jja jujui (jjiaLnll (jl 2_Sj_»iJI liJLsj . L^J 4Jjjl1.I >*j. » ^~ ■ 3_ajSL>JI 
(^pJI S_jjjJlIi cjI l-i -»J,i (jlj < La_>jj__>J) |_g:j^>. (_yjJI i L-uLLaj^j-i ^^i ■- 1 ^ ^ 1 1 

4_i_3 LaJ 1 i^i j •■'-j ljj_3j ^-^-" O' ''^1 '■" ■■>> ' I j'^-1 ' V 4_^j Mill LAjjJij 
(j j - li-i 4^^ mi 1 1 jjLj i JjiJ mi 1u JajjjJLl ^SLill jjj f.\j i ->JI (JjLsejj .2_jLaSLI1 
(jj_jJLlaj I oj, Ijj-^aj 4_cl I m-» II c_)LjjT (jSJ . I $ . n^Lal jl ^ mi) (_y3 ^SLoj jjl 

(jLol jj£. jIjjiJLI a^iSLII (jjjjj^a !«L^_,iJ| jLHJV jj^jlJI ju ajjiooj \-*- "*? 

c- >jIj i rill x^lj (jyi^- (j^J .4vO_aSL>JI i~r«il mi~i ml .r-Liil JJJU (j-^J CjljljLoVI 

^^^Jl JLa^L, a, «rtll ^JjVl f LVl J}L^ « ^ ^01 f UJI ^Jl Lu^j lijj 

4_SLLal! 4_iSLjj_jaVI 4i T-lll j inr tjj\ aj-jU (jj-fl (j, 4 -*- (1)^-3 <4_cLu-aJI "■'' jl 

f lj-$]| JLa ^)L>»iLj 4^LLaJI >r jir-i" Jl2 <2ijl^ J^Lc Jut») 4jf «2jj A*' ^ijj-" 
4j_^SL3 LLa> i." i n] «-JjLlJI (jl tc-lIsIjJI (JjJ " ^ "' J *> ^"l J *_' J^>-l (- " Jj V mJJJI 

.Atomic Energy Commission (*) 




ff I^^ J I 



tilhJI 



qA*_jJ dl()<ij 4_cl iu^Jl ojuk Jj>i J-3 r-Liit j_xjLjj 4 nU'ill i_3jL_>JLl (jj . a jut 

(^ 4^i«3jJU_9 hydroelectric 4_uUI 5_u^ g<ll jj,,i ,,,11 Jl* <4 <> V <>>tl 4jjj-iJI 

iSj^JI I 0~nr i.i~X1 jj9 .(^LcJl jJLJI fj2> SJsLLaJI ,^a >*j) HjJLjJI Jcniill 
j_lc. 4_iiil!l di 1 — wj "i a 1 1 (jiixjj L^jJsLcJ c^-C-JJ • Jj>J U SJaliaJI ysci <L-J,L*JI 

%-uoj^j (jl 1 tj <■<! (j» > «ij it <L>.jjJ A j\\ * LgJl (__,!£. ^Sl.I"i i ci (j^iLflJ (jl (j^a (jT^jl 








(j! I o fl»,t -%-f ,t n ~ «j jj i(jfpl (j^^jJj-jij ;U 

SjjWUI 3juJl>JI CjIx.jJL>J.I 3u^sLi.j 1 1 j-^JjiCitl 

< rtj ii-fcj y| "iii.a (^j* 4£.j-uJI <L2uLfl CjJjjjVI Jix 

^J 4_j>-jLu, jlSlflVl XJt jJaJ^\ Jljej I < )t\ '.j_5_ill 

Jj_>. I I V) Ft* mil (JjLJkJl (jl l^-l Vlj 1 fl l» j . (JjiLJI jl>. 

jrtJsjLiJI ^Jl 4!yJu>JI "GLkJ! Oj|_^i Jj.t^J* 4jrt j^ 



*! 6\>Iju j^> s5_cj^jl 5 inl nil c*J^*jVI i High-speed Internet (*) 

Ciil£ c""^i ■" 3iJS i-ilj*... ju_4_3 . j^jajjj J ■ ^ " - -i U ^^a c-jl ■ ■■"H djljj 

iju^u j ■"«" SuAiJI ^ <z*ijl£ o~[ '^£-j-u^ cj! j modems j-o^i' S^tf-*"^ 

^ CujLS' VT , "\ 4-c^mj iJjLia i JjLLLI ^ya (jiA-lieluiU ^j 4_i..u.2J1j ^^^fl 

jL>J)fl IJLA jJ-uj OiJ J ^-aj «1tf "S j .n^l UajVl S)^j».Vlj 4_*j\_ill J J ' M w U Q J * "j IM-U 

4ialSLxil *t_j_«_&>JI Cj La JlJsJ 1 ■ ** *t*C . ,"■ , U j t^ '-* » d * ij| "> j JUC N ' ■ '^** ^j-a .J F-SJJ <jl 3) i_2LdJl 

oJplVI ^1 £jJ_j% .iiiliJ! ^s gj^ t YA L^c^ j±u ^dl ISDN I o m i .i "il^i'it i—alk J»t 

broadband a . ^ ■ II cjU-^II ^c ixjLUI ^ i-'iijIj^ o \ T Xc^-l^ cJljU ^LJI ^ SJjj u"-^ 

CiLaJ^i. _JJJ>-a jl Cable TV JjSJI jjj^-ilj oL£^_ii L»_>_3jj ^1 1 ^ ~ i > L]a i imi (jl^ J i.-i ->* 

^1 a i^ij^jjl CJU.5I.I ;>. XtLj^ jZSa iUii LJU- Ji-J^j . ADSL cjLk^II ^-0 5 — ^j — ^SJ\ 

»La»Jlj oj^jL^U) i^^^l ^Uii Lft, juu ^1 oL^JI j! L*£ jJ^ 1 l^ 1 (** ^W J 1 -^ 




gjn^ll 



-&3lhJI 



4j^3 (j-^j i San Ramon <j>°lj u'-" cr'i W-^J-b'^" 1 ^ t"6' a o-" a-w-iU j >"'j 

JLoa (j""i j a jLua CI L&j-aJ mj-^'J 'L>" VJ' v '<3 O" 4 t-L) «^ a Cj^J Lr^ r - ^ ** - ' ■'. a LA 

:technophiles A j«^"1l u , -». t, LiiAj i« e l£ju ilUJu l>^5-ij 0'" O^jii-^' j>^ 

(jLlill S<Lcisy 1-Ajaj -W< ,.ulj solar panels 4,i ...i o ,u. rl>!l <- 'j'y^j I a.*!! Jua3 
L*^ .4_t_c.La ~ — >.yi tzjl _, , ,,LH j!jj L*|1_L> ju_c? ^pJI i-^jjJLI JL« a_aL*JI 

4 i ir>liej » ~.o Ti , — . ■ ^ -*■ •"■ ^jg-u-a-S jL^=j- j-lmC (j-J2i (Jj « mm' 4_3Uajl IjctJti," i ul 

video ^jjjLi-ill *l jGJVI oMjd Li't ^yJI iiLusVLj .oJjJiJVI ^1 jj>-"JI £>!>II 
(^ ajufc «4j .„g-i A.tt 4<.L."JI i^j-3» o^ fj>-"^' rj" o a jlajjjj .conferencing 

. ((jJLitl (jjO Jistil 

(_^J . <sJL«JI *I^}_2l^ j ^'aV 5U-2_lJL»JI ~j 1 j^ «L»JLiJ. I ^ j mi Jjl^j ,jJ iLaJlj^j 
f\ jir VI (ji_i «4 j - tt j ^ SjjfcjJU fOjJ I J»^J Kill >Ij.tL"i uiX jjr\ irt -*. fr j .a " i > ■! 

Sjia (j-uLiJI ;_£, )J Jji>» ; Jt . ., > *■ - 1 jj i'i U 4Jl (j^V ni tl I ju» c^jjI i*lj_5_flJlj 

(_ylll 3 i ~i «tl t __- r ll Ij-j-mi .a «9aj_JI ^ J^J^ (i mi *T (j^JJLJ I jLa j£ 3^*_tbl_J 

J! 

u~< ~>- jl ^**«N1 ^^ '(_tj j^jjlj m^jiLail j ii .ill)) ^jjuLjJai (jjjjLuaiflal I ^o, I V~ < nj 
I Jjfc (^,3 _^ mi j * I jj^ jLA« q"'^*J "-*^J • W tJe -'-^ *' ".''' s ^°j>LII d j i nLmVI a-i J « ! ill 

.«MrtlU a . JJj-J.1 IjlA (_yfl *Li>$£ J-^-^j ^» :MjIS t-flLilj -<»>fl! j^-dl j_aA!l 

(_ r l^ LuLi (jr-oJ nJMj_alj (jLjJ <L>.j <il->ll 4_l>-^Jj A" T I 4_jj_aJI 4 ^ ^l_^a (jj^ ( _ y "i-">-j 
jl^Ij j^j-5 o c jj^j 2_iKjj 4 j mi a Mill 3J2LLD aII^'i *l^>-«ii idi'Caj "}?» :<j?j 

4 _ y ic (_, ii M jjl _J_JJ5B»« (JjL>Ji liij Jl <aI «t-ltl *I_^-Ui e5j- i - u ' - >■'> ■< J jj-l j Vm-v^ t W^Jd 

. «SLl>JI jljS 

pj l«TjJ,l ljufc ^ ( _yaj l^l-SCJ jL>. (JSLtilJ ftlj VI (_fljj_*j jjl (_ y l AJ U J Jf (j^J 

.(jn'nr. ^4> j.^ j^ techno-optimist S.jiJi'ilLi JjLalil ^jl jj* ,jlj»jd.l ^511 u, ,*,n\\ 

jjL^ (_$JJI 1 1 > i i a^ ^1 -fgil «H (jr^ (J->-J lj ' f I? Ci3j-i^^>Sl) La 4\^_ii jjjijjj_j_« 
S'i? - ^' (1)1 -d) — ^-°^ ) U^ - " ^±J-* *"-V ^ ■>>-*■ I Lr^' 'L>"'J-J * 'd" ^~ *>^-*- c^ 'Ji)j 

irural energy ^-aAijJI 2alUH <j^ 2L»^v Jicj (jgj.i^jl.t"U L«j>ijJt»J u " a -wj 

.the skunk at the garden party {*) 






. Village Power 4jj^il ajaliaJI ..t — jt 

,_y3 o « _i >? tP-"j 'l> 3 J^-' **— i- 1 '— -^' e£>— ^-" 3—4—SJI ^Ja . jljj_j>JI (jj Sit 
2l»JIjljs (jl jcJLl!! »1 <r j (jlc I 1 V • * Y aL»JI ^^ Lu3jj_a1 ■.'j'" - -; f-j ■ ■ ■■'■! *j ->■ 

^LxTUI t_^cj ^1 »lj M.Vl 4ajL3 ,_y3 CjL^JjVI 4_»1 Jl T~i.it "iJaUaJI j^aB dKn.a 

. (JjiTi 1 11 1, 1 ( _ 7 3 ialjLJujJLl A j, a **i 1 1 (j I n 1 10 1 Lgj 
j_id£ I _ r 2 . 7^-Lo j_« 2ft (jl_i >a-Ajjj t 1." 1 ji^— u » 4 ,« 1 "1 .n 4_i^**yl_>-) SjLcLii tiJLi-ifc 

aLj-IaV li-ulj? j-i£l 'j-^-T t.'j i" cilLiAj .jjjk.LLaJI j7i n\\ I Jus, JiL* (jja L _ > '7 < j » H 

l<j"ml"i rflTi 1 11 (_yUI 2al Ull ^yt j jiiiill aJIjJI CjL>-L<~l>.I (jl ^jfc ij^a'i/Lj ( _ y iiJt isJLjlII 
SjLtliJIj idjUii ill Jjlj^JJ LysLujs I -V-) J.41 Ji a"i mi _ tliLajSLsJ! JtwJTi aJ Lo _ 

(jjjdl i(JL*J1 fja HaLktl *Lpt ijjfcLaj (jl .^LfJl ^i\ m'^VI j^JJIj iSULLJI 

(jj > W n j jjjjdl (.\j iiiill (_^j-ui i«LaLc 3jj 1 r-i 1 nJj^J Ji 'i»£>Jh u *i3 J' ^"'- ja ' j: ?' (J^ 3 
j<tAj '^ J "*• ' J ' "t* <^jl <ULaXI ("_y» i_j^_nJLj (jj) i"i_i «_i (jj JJI ji i4jj i>> -*i1l ^XsLm 

i«i_3Jl!Ij iJL-fl-jjil 4jj-^>. J^i 1 11 (J^ (j-o (jj, ) j .i "1 1 11 j 4 y< c jMj ^^ (_,!*% mil 
IjJ^. (jLfl i4fbjL>JI 3alUll j,j,,m1,| rjJ^Jl Lk^Sj ^^ill 3_i n! ,^-,aVI 2jj>.liJVIj 
Ci)« '"t L*^ L_ij_*i_2j Sjj) i.-\t 4_SLlsJI f»i > -ii- " in" CjJIjLo /«JL«JI JjJ ("y» Ij_i_j_^ 

• dJjJLuJI (_3^I JjS tb^Mnll 
.off-grid, community-based distributed generation (*) 




AuocUJfeSlhJI 

SjjtiLI aaVI (jji JxICa ,t (j-»- u^&j i*-*- 1 3iLkJI (Cjj-2U 4jJjjJI 31^1 <jj 

Ctm'iI ,3 alUt | J ^. £-..,. . 4-C.I j i^ ^yi oj-cl ,n o It ^jILjlH 3alU U ^nl-a- aj 

3 sl.~ a 3, ) »-lj usJLii i<±j ni j!l 4 j <ii"ilu j-iSLoJlII (_5_>l3 (j-u iy> 

aJJt * j r i^gH3 SJsLUJJ jj£!_«jj . j|^_3}iU 4_>-Llll (_}*3j_aJlj CjIjLlj>JLj 
Jj i i ii (_,!< — i^jlj-iill (jjil n" ml Jj_3t-a jjl . 3JjL(k 3jj i<-ii CjIjI j ■>!! 

'.i-flUi^>t «^5^j jLuJ^U ixbll 45LL1I 3i^| i>K ^j ^jt j£ ijlill 
4j».l2jyi S_)Ljj ^1 5Llu,!^JI (j_^IjJI) oLJtl t-Jljj ^_l>o-l i^-sl US' 
tal«<^f 3^—^.1-. '.VI ^juk ,_gjlitJI l*Jjj>JLI jljj ;3_jaL^J i-fllti^l 3* , <n 

3alUll jj^— a 3 j .,< jjj/LJI a J-a- "i i u j i3_i.cl'iinll JjjJI y^j ,..(_£j_».i 
a-ajLJcJi-tj 1 1 I «i r Oj-fl J£J 4jmi ill (Jj/LjjJ (_yl£. « ri« iV> 3jL»j Jup 

. jUI Jb 3_Lal£JI 3£LU! JM;.*,,iI I_j*1*jj 0? J^ l>"^' 

. (jLaj— >JI (j-a J SL* jJ^ l£J| ifr JljLa i3j_ajJI (j^i i«JLc (__,ii 'a, iiiilj «_>aj 

jjJSya J-^ 3J9Lt=MJ (_jJL>JI aI Iri'ill)) (jl (jj9 Lujjj.je.ia ij-jjJlaJI jjilj-a ->j W*i i nj 
(jl .JjLta-ill j_uil_g^3l (_g,al ii-i * ^Vl j pill jft£.jJ (_5-aSj L*J 4 <iK"(1l jj i.n j a jl 
i3jjL*lII 3JaLUJ I ^J Jj^ojJI <j^-°l f^-^ LgjJajJL icJLtJI (j^-" ^J ^-iS-LaJj 
(-ij mi (jLaal a i.~^ f j 3j \l ,,-, ~, nVI Jj^lj .'—II ^q j^Lju j-&*\ (Sl'i o*-^ UjjJ 

*jl>.j (j-oJ (Jlj»o^^<l ) j-»'** (jta i^gjj>-i cjI <il s i j .«43jjjJLI ^fc. a^LLaJI oI.mju>J 

(_yJI (Jj-uajJI ^jls -al A-LC 1 '^»jl (j-^-Jj ijJLajl (_^ ^j\icj_a »lj_iill Jjlj*j La jjfc 
. I jl i>vAi d K <| a Cjlsc-ljlo] (j^JI 4jjjj_uaJI cLufiiVl J^j iaUaJI 

tjl 1,,'ij jl_jLa > , "^ oJL-La tjL-^ 1— *ej 4 — ^ 3 SLLail 4__JjjJI 3 !L£jJt j.i 3" 

(^gjjcj j^l 4^.j «aKill CjIjI <i~"i iiiVI (_yi>-J . 3"nJ -kJI Sjjliaj! ^J| Jj_lojJI p^Kaj V 
jJjlalJ jVjJ ^jm iljjj (j-a j-i£! (jiiij in 4JI ^yaj "i ii "t (_^l!lj - LJL». L4J iUjU V"H 

3 1 . ..'■ jLjLo \ , i _«»*j cdj" 1 11 _ V • X • aLJI Jji»j jj^^H i«JL»JI ^ *Li^SJI p'LLaS 

.(j-ajJI (j_« Jjn£. -4_J^lj (jj i^f fj^S 4jjJU>JI 3^LlaJ| ^J| JjjlssjJI (jl£-aj ijj-i Qj '"'J*J 
JjLtLjii i^j-^-l 5_j__a 43bj ^ -r a (jjo (jiiJI ioJLjlII cJm.1 i^-u i«J La^ n^i-i CjLJSLij 
rjLi. j mi, J I (j^i I 1 L>. jj'i^JI (j.'jijijiii 1 Ij-jj£ ^j h"h f (Jjj i>i(jl-wl (j^ (3^3j (Jj JJI tiilJjl 

.JLu' ujfii < « ^LIJ o' ^Jil l>*J -3-aKII (jjLjLa JSLi iiijjL>JI jli^1>Vl 

.World Energy Assessment; WEA (*) 




ILuLjjJI&SlhJI I s " 1 " gjSjicJI'iiSlbJI 

La (jSU . LgJjJU 31,; Vmrfl jjjSJLu BLpJLfl rJj^UoVI t^Afi. «Lsli»]| Qj-aJiVi mj V 
AJtill Jj-s (_gjL>o J-^c. IJj-^J i_AcVI ^^ jj«,lVi tnj rC^JI J-A L2_>- lilli 4.1 r tj\ 
4_a- \r> {ja (J^>J SjLuo jjjjAaJ 3-51-C. i^_3_jJ| tijjjj '(JJ ir»L>JH 4-!Li_£i_9a i^^jLuJ' 
4jjLi^J| JjjlaJI jjji ^L-u ^j^t- .'ii (_£? (jLfl iJLlU Jjj 1 'i (jr^-J • ^'ijjllj (jl 111'iVI 

/ft^ Jjji-^L-"'" ''^Ifci L?-^' ' J"* - .^ J-LaiJI (jyJ* l-rM.-J 4-ftjLgJ! jLaJ^I (jl aJjLJ 

4jj^J,I k^JJJ (j-» 4\cj)iir-i 1,1 (_pi>I^VI (^4 CjLH (^j-Liil JJijkll liil 1l^ u>*^lw 
(j 11 f> Mill ^Ji 1 ^ *i j n -r "1 1 (j'U^jJiJt J_s»-I Lgjt_i^3J t^JjjJiaJl ^U. JLs.1 (_ 7 -Lc j»lhii 
« ^^' udJ Jl£ f Ij ^All ( ^ j9 j^'.C »jjij i4^>.L>Jl (lSIlXjj . JijJsjS I d*J.' ^ '^ "J C"^** 
3JL-»JI (_Lol "ij.tj .«je_iil *_Lu3J JjJ^aJt '^ ■!»-«- (jic J J - ^ — I t CjLiLJlI! jl ->■ i"ii 
'"*' ^ ' j"'" ' cAj V"^-^' (L^ J * .' "' ** * .' '" 'J " "^ LfcLlxia! (^yjJ! I j j nljj <jjjl! 

L-Jjt^jl (- 1 Ml -»J I jVsk-uj\ (_p3J_XJJ < L^-llS rn {_y& '/.A ' (jj» ^JiSV 4 ijjj'lll^ (_, <j lo ' I 

IjjjjI (jj« 3jL>-lj I j 1 «lj (jyJLju iLiil jJ tLryj.j i'Cj .Sj-tai- 02 JUcoj SJIj^Ll <j-L«jJI 

.<<Jl*JI ^i ( * } oLiUJI 5LS»3i JSLA* 

lj-« '/VO LajJlJs SljLifc 4_j uu JJUj ojuk 1 jiijJI -5j_S>jJI fljjt J-J— « ul 

SL«j^~ ,„U a_aLk]l (^U^.1 a- */V0j .^JUJI ^ d^LUl! ,^1 dJM^-.nVI 

' t^^'a 5j_it iri 3jj|j i4jjLi]|j SJjLjjJI 4^UaJI (_,JJ (J^o^s^JJ ^>-pl *J> 5t J j»~ """ 
aJ V" in" I <i.<lr /-" ~v i4_jJLc 3^j>- CjI j tLSLkiJ » " <i Ti ^^jjI (^-ifc 3^_fl_uaJI ^a 

^j*| ** 1 1 j ■ .. A\ jj_S^J( pljji 3j_j_3_i!l »1 j *»■ VI ^^Ja (j"ij <"i (_pJI j j»l <i *vJI 

.3jlj^ jj^IJ (_y<x>.j) CjL^iLc.J J^lj^ tjr fl 4Jj^ajitlcuJ 

4_ii Uj 4JL1 1 11 3jJ-2J1 ULUJI ^la-a-n ml (^ ajj^JUl Sj'j.jjll gjLUl (jl 

4_j_3-l_IJVIj ^ hi 1 II 5l j -v. (jjs (ill j ^-jjLj _jjk j *i <l i_.rjJ,l (jSL! iAjI ii<ll 

J^a SLaj 3JLv (jj-iLa Y , (jl 4_JjjJI iaLLiJI aj_l2j <j_l* j ' "■ Sj \\ ,^~ aVI 

tl^-^JI (ijjiaJ (_p3j < "II <-(_! uii «JL«Jl *LjtJf yj -w ^yfl LjjXui ilia^>J (jljV 
4jj ^ "II ^l j_S_j_aj (j^La! (jja <■_.! ii-ill Ja-a_aJI i3j-»- 4 i i i uj mJJJI ^^li-l-*-!! 

cjLuJIj t-i mi II ■ >' ' ■"«" idl^gJI ojij (j^. ^jLi-u (J ir-i^ (_yjs LL>.j— ii/ LoSj . 3jljj>JI 

>-. j-lj-^-Vl jl oLLiJI yijj ^ ;(4^>*.jJI) jlj^-Vl ol i- y\ 3 ] oLUJI UljJ i Deforestation (*) 



« .<*^l I 



&2UJI 



(j^»LjS fLut 3-=fc-i«aJL> SjLuaJI <Ll>02| (jlo^r'j La£ Oj-SjJI '-'l - ^ (_^ (\>i^ Lh" 

.makeshift stoves (4jj1jJoj^VI) "Aiajl' jl*j!_j1.I ^^ ^^laJLi 
«>> }LU US' ^ j^i ^ (TERI) (+) ""LaLLJl <Jl.L*jV Lib -ifr.«.* j>^f 
JiLij (JJJI) (^jjLiL Hj ojjJlo-s i JjLU.1 ^^ii-l jJI ii^UI JL^» ^ JuL*j^I 

(*-s"*AJ 4ju>LxII p-Lm ^jjljj A j r » t, I 4_JjjJI 4j_so£^>JI cU-l^JI (jjijijj ■ ■ '■"'" Luajl 
^n^T JLcLtuJ jjl 1 g iC tij ■ijJSjJ! aljiit:" ..u V 4j^ i^ittt Jj^LJI (jLj « "Tin a fS.l-v'U 

(_yl£- 4_"lCj_a_ac a <" il «i r !<Ljl_aJI «JL4 J)j ti -rllj .^^jl j-». (j^.i a--* i (jl^ t- ' "i i 1 1 

pljjl ^j" ->■ fJu—s^iJ i 4-j^ i n » 1 1 j tUol mi ilLj p c h Ti Tc-JaJJ JLS^OwS jjj^JJ ^jaiaj 

frl^HJil julj ^1 jl >- j ■ "jij > jK'i* ...I JLiJo^U ^SLaj it i4_iLjSLIIj 3frt^_2JI iajj^aj 

jj» ti-Sj^laJl oJ-gJ ■4laJilJI 1 ' 1,1*1 (_gj_jLiilj (jKiVljij . 4_x J aj ; J1 *^JLa_cl <LJ-itj £yt 

4_l1c. ii-tj q ( jJsjJIV j 7i all 4j^j^c qm (jnlVill ^ (Jxf mj! «JL*JI (_jjlI jL^ 

?«jl Jri) .OJ M> 

IjL^j. >l, j u*-i ^ Li] I (JL«JI ^ 2LSUaJI iiJ>l <j " 1 ■■! Jii liLLjis Cilj) mil 
(JjO_j! 2S lUtl Cj1j_)JL2jJI "iiL c l^i-u h^^jJI j«JLjl!I (^ cjJ^fl*iiiiVI ^J <,■ .iiilL 

JLl^JI {jJ2 4-uo Lkj _ 4j^luVI ■*■!_' ^ .^"aVI ^j x^u i*LojL3JI JijjjlII J!M^- JSLa 
f'ljjl j»l JlJej u»V 2-1 «i" ->■! i—i^Jalj ilJj-4Jj i*l^-J >iii r 1 "Vi 1- 1 j "r.i - ^j^-'-^lj 

4*sLk!l ^Ijiio^t jtjji ."i^LbUI tjryMiil j»lj_cVl ^jw ^j .ijjLaaJ! ^>ll 

JjaJl (^JS l^*alj" a uJu-ajj Cj|^j_a JLiMj jJjJ <icj_tuJ Aj-oLlII JjjJI (_yi 4jjL*jJ1 
La ULlaJI u lr i_,ll-ill ^ SjLjJl ^pjj (>a jJl^f ^L (jf jJa^U! (j_aj '.3j"iiU 
I,'! gl tj,j£j o^t^^-*^ 1 1>°J -cr-LUI ^L_ «JI (>a Y'Y- _ ^^^Y tjryal «JI <jhj 

tiiljlj_<jj jlj n* 1 nt (_y^- l-*Jjj ij^ '^sUiJj ij_aljj ** j jU-"^ ^ j*;! " $L>ijVI 

.4J.UJI •i^LU! 
.The Tata Energy Research Institute ; TERI (*) 




SJLifl ^lc. (Jj-LaJ iJaUaJI OaJ je"nn) aJLcLxeaJI <*J4-u_uVI CjLoLxojJsVI (jl ^J 
.JVllI Jj 1 1 .1 iJ ^£. tflJLstjJll CjLVaJI (_^ ^oJlJt" ,,iU ■J.LtiS' iiijjlil] a 1 j 1 ■■ «j 

(j^a .Raymond Ju>*jIj ^J J^2j .4 Luc "ULaXJ^ \.±4 a (j.ii1l aJUJI ( jj)<.lki>i 
^^ . .i t-.1l ^ ^jjLuiJI j_<uJ! J^i-t-a q ;Sj-JL*_« oJSLAJ.1 j}» : qj "i s"j *^j— "> 

CjjL£ LaJLic at.jil" J^i.itl (j^o ^jL^ »*/.A AJLjJIj t 4jjiLjJI JjjJI JjJa (j^o it-iiiill 
■iljjl UK 4JL ^IjLs Jj tVi.nl , 1 rt°l < JU. mJ? (j^lcj .((j_ij^al ,-.!_. \1,~~«VI ^jjfc 
JJlC. ^1 j) o ill <J1i2JUlj4 jj^a f>^ \lxjb f yj " J - - a idlLpLi^aj-JsVI i>J-A >o^- ->■ 

. La (jl^La 
(2>-a Juij a-U djp.j r„VI i^Lol in' V^l i_JL ^ Laj.} 4 j_al i*i.U S^LjjJI JjJ 
(J? jxJJXa (j^J 4_Lflj«J 4_i_uiLj_tjJl i_sl Jukjnj 3j « "M 5j_fl (jJJ ' *j < '- * ■ ■■ . . U A '< 1 1 
CjLJoLlIl>.| jj^a JluiVI ' ,'J '-"''' (j-o^J *-'.!"** " ' "J^ Jjn-*^ C^ '-^Wj^' 4 aki a 
3_uj_*]| 5£IaJ,lj ^j^uaJI jru iL2>LtJLfl ,v<Ui ^J SLsLl^Ljj .3ji£jll .U A'.tt 
(>u SJaM-*H I <j '" ii'i 3jadiVLj L$J^£ '"■■.'"'J ij' '^i*. 1 ^ lS-*^ Cr^- i O^ A i ^J^J)* '"^ 
tylaJll i.ilUtl Ji^iiij .4J ,,iL ..ill Lj3lj_i-»JI iiL iSa-aJil oLVjJIj (^jjuaJI 
LjJ (jrjt-^J .ijj"i in a (_yJJ 3°ilUU LuL^J \j.\ tr\i L>Jj£ Q-o (j-Ui^aJI cJaj»u .^JfeJ^Jll 
^j^-J ^''- c 'J- , ^'h l aLZLo jj) t mi (jjj eJJji (^Jl -*-^J ' a Lf ' '" j 111 <* ,jj 1^ ■- ^^ 

i3jijij)"ii 11 U 4^LkJ) (_,!£. 4_loj_d_o Sjjj^aj Lajil o~r I ^^-j ■^■^- » £.** J ' J ' ^ SjLaJi 
.iiliaJI JL*-« (jr^ ^1 jJI *Lij£^l (jjrt -sj jJtj Ajjut^a ^.t ml jjLUJI $ia] La£^ 
(_yi£. JlLJI I juk (^ 2«1 Utl j 1 ii"i 1 11 a (ju (j^ » II 7i a (j\jj»jjLS2/lj (j^jj '" U (j^*. 1 
( _ r l£. j«jLiII .Sj-J9_aJ1 W^*- ^1 '^ "' *il t^J Jj ■-*■ *'tl ^-3 ^j^J .„> M jtl ^JjJll 

dit ,^<" ...> <4-aik;tl a^jLUI ^jm^jjJj^II 3JLkII ^1 Jj^till mj^*. _jJ 
^j imIj .(llLjVI Jjj »liVi i i.L L*jj) ij^" J^ lt^ D^- 1 -^! J^ 3,i j-». Ijl j -^-l 

f^JJJ « J I"' «.li^ J^aJiJI)) tljLtjJjl m i ii <ti tS» a j . Ijlou JJjJ aj jtl I JUfc (jLa i Ja^-Jl 
r-LlJV 3j„'l iill Lj -v^JjK'tl (_yl^. 1 fi'iS a (_}£,, mi; .^1 a "if VI (_yi (j^ ir-ill j\j n "i i nl 
i>ig II (j^a J^ <".« nl jjj . L^jjJ 3j_jSLi 3j_aljJiil *Je_aJI CjIjI JljiI ,jja 4_SLLaJI 
^j^I I ^ ?> i i-^aJ Sjirr'i.U CjLV_^II (_^>- (jljjl*r~"i in'^ iiij_4lil (Jj^laJI IIl* (j^-»^l_J 
jj^a ^JSjjb J_uaJJ jJLsu I «i S il J_4j . (j^j^SLJI ,.1 j in Si /--ilJ '*" " » ; ' * J ' "* " 



£**?" 



6JUUI 



L^Jj-p -i>^>- c£l (J*..qe-tin cilJj (jl LaiT .«(j^Jill 4_uL (_y2->- ll^j^l j i i i Q^j^SJi 

,3_flLLJl olS^i Jj^V I jl^. aijjkJ! SLt»J!j a^SSJll jJLJLl ^j jJiUbj 
JiVl t^£.) 3 AK-i JSVl Jj, „.tlA . JI>».Vl <>* JL* (jL L^ilj ^ j_«.VLfl 

JjJSjJl jh\ gULIfll jJb t^Ldl (JLJI f-La^tj ^1 4 i milL) (j j i<->MI ^jdt (_yl£. 
<jl*-ij iiUiJS iJLw ^1 (jr^J -(-M* <>* t5>-^' («JL»JI 4<i iVClnil (_5JJi (^jjja^-Vl 
j^ 3Jjj LJ-^-' l.oij t iijllijl SJsLto (Ja-i {y J-^' JJJJ jjl i»j j ii lilt JjJ-11 {>;r lc 
jjf.j SjJloJI Oil tn.-xll <j_« 3_uj_$£JI I j~r^LU ( im'i (_yi£- (_)<«■» "xJ CjJIjLa aJL»J1 
SiLjla I J^»C LfejL*C.l i[fi ^jlll f« — "N ■ j\ JU j^l SJUrtM 
CjL>.j ^ , n , la JI Jj ■>"< ( ii i4_LJJ9 JjJifc tjj) i^r ( -T ^ '. Ljiejjlj liitnv'o (J "J* > (jJti 

(«u (j_«j i4_«jl_2JLI ^J (jitoL^JI jj.4 2_j^ol_LJI jIjlLJI (^ 3_j9UaJL) 3 51 * "<U 

S> j £ * 1 1 JjjJ! Sjicl in<ij 3ji«H JjJ-M /«-2j <J Laj . 4_jILjl3I <L»-LuJ1 ill mjTi i ii 

<JUJI UoJ>U. ^a ^1 3JLLJ1 fcl j V, i ,,V] jJlSVI JaJjil j^ vijj^I ^ 

.*-lj (jj.i (jja Ltj^-a «_t*i»JI J i a~i i n <i (jj£j ljL ^ 'cr"^' 
5^i>- (j-o aJCij (jl (JjiAIIj (JjLasj (j^j^aJLa SSj^iSJl djjk Jjja lLijJjv (_>^>i ^b L« 
jLa JLj^jkliJI oljlSibVlj iCjIjUjjVI Snjt^ill CjLujIII LfcjL»j£.L) A u%\\ JjjJI 
!aJL£.UJ1 4j^ ^ >^^ ^ *"' '"I ^^ <^Uji < JLk (j! ,^k:j .oIjLujV! ^ SjLfcill 
(jl y-*i.ri i a" (jl < f Ijl f ^j <..7l-t-i.a^ ' ' J**-J ^ liUjlj ljr ^ j j S Atl «JL«JI 2_^j_i. (jl ^Ji 
ClLildj (jit (Jj i^-sJl ^9 «I^2loJI 3jx.I mo < j^ 4JU4 . ujjS [JjSLlu/ j^lajil J lii'iiiU 

^^^j (_, 'itll aJLJI JJo j_5js ,L^j 3 aU'iU cjLu.jLJ,I Jj^sIj 3 ii jkill i^LLaJI 

Jjj (_,!£. ^jjoj 3.1/; JajLaJaJLi oLcLx^JI cH**^ (*>^ . jjiiJI («JL«J) ^JJ Ljj 3 S< . ". 1 1 
(j^ ij^j (jJiJI 3_5j^iaJ! «j j i>i T-7it?) OECD 3 j oi"H^ (_gjt <^"i qVI (jjl >* II 4 ohirt 

^JLiLJI liiuJ! Jlo oVLij jU i^LsJI CiJsjJl ^j .3_JUI jjl^il ^j,<.^n LjJ^U. 
'ij'^JJ s tl i-il'.l ^ .u ^^1 i ...VI i^,j.<»;'>-l«l 1 *i<l1'\^Xf Ji«*^ ^^^aJl (jjLttlJ 

(jii: f\ -r iiiJ (>fl-U t _ =r jJt 3 j U ii.1t 3_JU! oljLcl mil (jjl Lkj-jiAJ i3jJoL>JLl (jrLaljJ 
.(^j^rt^Vl JjSjJt ^yJJ Jj <SjJL*jI.I JjSjJl P-I^jt (^J L_uiJG V .3jUcJI 3x.LLlo 

.Natural Resources Defense Council (*) 
.Japan's Bank for International Cooperation (**) 



jJi'UtihJi j^aab gj&aaJt'iJUJi 

(j_« JJJUlII f.\j\ o±Jij-a i^lXjtl] Jj'jll J 4* * (Jj« OJL*-*° ' J ' " *' - ' "-i>^ (J* I ■ ■'""> 

(j£. _JJ3^ SjUfcLtJ. Iddj Sjjn flll (JjjJI (_jJJ 2 rtjtr».i11 Culjin'tl J-aJJ 4-iiiJ1 <JjjJI 
jui <Jj_a ( _ r lc. '..'?■_' I iU j-4j i3, j <i ft I jJjiTVI Jlj-uJI jj^ lLLaU ir-LiJL! j j «" 
(Jl^-a? (j^a I J_3»lj t "■ ■ ■ ■■ j^ls>- (_, rrl" (jl jrj-ujJ! 3jL4^»J'j 4-"y. I'l-tLllI dLfcl i c<itl 
.(jjoLiJI /oJLxJl t;r 3 l^ 'r Liaj ££)jj (^ \^ " i, ir Lml (_jjl^jJa]l ^yXJslj 
j_x£! jjLd i4j}je_<i < _ r liJI (oJLtJ! L^J (*_oJ»-» ^^jJI CjLlujLsJU ajufc (jl (4£.j (jrlcj 

(^ ^rdJjUl £ri^ljJs_$^-LjJlj ilnr.rijJI ^ U U V oil iLiLUI qL.mUi.mJ! ^^jt ^n ^"U 

J mi A; (3^*^) 3^LLaJt (^ foJLsJI jJaJS jj .3jjii<itl JjjJI (j^ 4-baJltlj 4JaUeJI Cjljlja. 

'. JUI ^yfl (jj»- jl pb^SLII ^ 4 jjijit-sjl 3jjil!L) 41«j ji£T iCji utjjllj cjL»j£L>JI 
, i ; jU ( _a 2a,l Utl oLuLlu ^-ic <- ^o (j^ SjJoJj c-uiJl I jj iii! ■» > w»j ■ ■• La£ 

t fljt<* jLoJLcVI ^IKtj ^^iJi #L-<iVI (jjs SjlvIj £ _ ;p jk *Ljj_$SJI (jl (j-t>j Juis 

CjLxat-aLJ! ^Jj)U" t 4jLii! y jg mi j-^j-a ^j-A 4j. v't^tl aUjuXI 0JL4* .jjiiJLl (^ 
JlJs* . l,^ t j , "j tPJU LlUjUjliT 3-jVoJ Sa^JU"1 <^a CjIjVjjJI cjtuMj «ijj ^jd! 

_ Wipro j Infosys ^,1^-ii Jl* _ ^Lt!! ^L^till &a I i*-> «^> 3-y all o-yTut 

(_£J>!jJ Ojj " >.ii (JjJ (jja (J^ (j,^ aIj ~i "w*^Li * , " -o- " j li.l j -v <Laj^JL_a CjLSj_uJ 

SjjVI , > <a " «1j .*lj al (^J (J-LjA^Jl.] ^ ' iyjjj * II cJj^>- (jJ-llj t^jj^j.Li, .i nil 

^J J rr-i" (^pjl f.[jj ^ Tl ^ya jl^j-oj j <t ," i.u , a jlji^al (^jic: jjiLiLJ 3 ,j i AjJI 

(jl ^pal^JLil (Jj S » 1 1 jj^^ IjJ < Lu>-^lj|.i^"ll CjL«.«iJte,flj '"'I J *?• <il^-iJ) £j{£j i*ii 

^■pe,i^ ^ajjall (^ l^jtr .sU'if.VI (jSL«J iSLLa t-dLiA 

(^ LaLoj 4juLi ^L^SDI jLjjJI f I Uii'tl ol^ii (jLis i3_5Lx2_>JI ^3 . LLt>. 

iliA ^^ jLaitVI (jx: LoLoj 4jL>JLl i^[£jjlii\ (j^a jujjlJI Ci„I^j Jtdj .4JjjJ,l 

jjj^ ^Si^JLI Lr LJLI jjjJ.1 ^a. <(KSEB) ( * +) LSLsUjLS JuVy ^bj-^Jl 

l^'i4 j J^vl! ^>J-»J <UjJ io^Li. 5_SLLai] CjlUrr a 4_oLSI (^ lIjIJlJJ ^ L)j_^SJI 

^ir. ^jjMHtj ^ ( iiin^j (JjLjJI ^a aj V~i, n" c^jl^ ->^^ ^ fw -g-i iolu^UI jjjo if5JLjjn j^»X' ipauper (*) 

.Aj^jll _^-iaJl ^ajjui ^wtal -r »"iiVl 

.Karnataka State Electricity Board; KSEB (**) 



£Uk*U6JUJI 

i~mi j f 4jJlL$JI CjLjV^JI ^yi «.Lij g*stl CjLa-aA j«JiLi_-aj .jj_ill JjjjJI -ij-SjJ 

j_>-V g- 1 U«i ll [ j-a (JJ jsL«jj 4 ij, ill tlj_>.l fuJoJLxi C*jl£ jjjlijlj l _ ? S 1 7 • 'i^ LoJLlc 

,jLS (jJJI .j»ljJSj^». .(j ,1 j mil SjLj ^ cdLLA cjJ^ .^L^SIJI jLaJlIt ^ 

Jl.Ufl 4iK3 j>£. <U]Lui LaJLLtj . l£l_jljjl£ 4jV^1 tLj^SLtl 4L14J I ■ -j*j JLxLp* 
<-dl_ujL» i_d j >IL£:lj t^LjU frl^^JI ^ 4_iaIjJ j^j i^I^U jl n~i" "Wl l ^£. ^IV^ill 
j(j^_taUcj^j (j\j_ij/Lujj (jja 4_1jLjJI 4-ljlll ^jjs 3 ,j iVilc cjLLI^Lo ^^lc < - r '^"' *^H 

4 j'mII (_jJ9 dl'C mi 1,1 (j-a <j-J>. Jj-o-jJ .A^JJaJI f^JS LuJL*. 4, <n at ^ji> (jL£ I ij t 
4*v 1 mi « U °t (jr 5 I j" ifj <»J-J>-Ij • 'J-tJi' I 4 < " ii'i 4_j_j_4l1 £)£] i4-SJI g"iU i-tistiJI 
jljuLo fJjjJ mjJ] ^'i J^H J-aJU La 3jLc t3K mi a uJjJl^ J-Lc. ^LiJI (j£. fLij^SJI 
n-dJjJ 4_atjjjj . drLfluLa-" mil (j.a Ijjv j-xjS JJLc <_,!£. 4JaUoJI (jjo 4jLil! Jjm^-> 

^^jj ; Liiajl tiiJi (JjLSjo oj)^l^" miU *Jajuj . 3j_^>JI ijjjj frL^_^ » j <i -wiH ^ ^I"m 

'. Jj-na L»JU mJj j»Ji-tj tj>jj ii nU 4_j_»-LuVIj iCjLLpLLi^ CjL£>_>Jkl (J"*"' Sjj_lo 

f\ j Mfl J-fJ 4_J[Lc. JjJ-i-U J_±i I ^^ I i g t l (jj£j (J I (j.nfl)J.I,l _>J-C (j-*J8 l^LllLj^ 

. 4_jjJjA!I CjLgeJr'maj 4JaLtoJI O I'll! 4 JlLa e *JJ j }X. 
il£LiLjjL£ 4j"^J-1 *L>>^J^ ^ ^J g' 1 * iSjjJjJI 4_oJl>J| dj-^] I jpj t^" «-a (_yJ->-J 

frL^Jl y j « ->■ mj^j -(^X^ ^Lj-aj^^JI 4_jj|j_jll (j-« 3_JL» cjIjlcI <<il r\ "„- , »r1j) 
^1 cJJj jls 0LV3JL frLi>^JI oIm^I i^jMJI 4JLLI cjIj^LJII jjps .JU4JI 

Mylt J j i^» -»-U j_tuLjja j-lc J *v m i 1 jjjjuaju (jrj^lj" nit I (J^ jl *x.j ^jJLtj 
<jjjj| ujj-^^*-^' L^ 5 ^ .metered j.^Ll^ tjj-^- L^LjUjISj 2_flLLaJll -'tM 3 ^ .„! 

4 i^ii -r io jl « 1 1 1L1 j| Jlc ^uu 4^UaJI ^)j) nm^ tlj miLu-u 4 n $a <4jLj.&.rx-a (jjixaj 

dryajLJ-'intl <j^ >A^ <*^ .j' JL *y ^-? mi" _ Slal M. it _ (^Ij flat rates Sljli 




*Js.s yo £%->j 4~< o U Sj-iLJLl jj-c. cjULcVI («jjlSj y» ijo'i m y?jJI tyiic-l i<^ll 

4£LlAJ fr Vy4 Lllpjj ;4lLLJ! jul^i) ^*-' Sj^^ii- olU-ra (jjl J^reilLi «(04JjjJ 

(jl JJb tlllli y» Ijjjj JIJ . SjJjLUI (jj-t-3, Ijn (j-4-4 (J^iS L^J-" 1>A? (^ <^Ll^£j( 
^_3e_l Cti\\ JL3 sLij^SLIt *_jj^4JJ JjL] y9 l^LjlJjtfj "*jVjJ pLy^SLII 3 % jfr yA i .< -v. 
.Sj-iILljO 4lj-^ (jL£ LiUj y» _>tH^!I -crlL*^' rJj-4-iJt L-flljutisJ 45Xj (_gt t'/V • 

j-j-S? JJ4JI (jl ys t_..,i,..it1 j*.„ <i~ L^IjLjjLS 4jVjJ 3-ij^JiJt 3JL>JI oJufcj 
1 gj > (j^i.V, mJI oJ>t 4 " . „l JjuJt_a Jl^j }Lfl .^Lij^SLII y» otjl i j,* <_iJt ^ > 

JLL1 (_vlj jl 1" 1 11I ya "/^ (jjo jj£i [jl 4 n j^-». ya fJ-C-j-H (jr^-J '^J^-*^ ^ j'<^ > 
JlLJI (Jlj-J M-£ ■fi'jJ^H ^ajLfii- {jly-ii * 1 1 (j_^2J* ya ClI jijt i urn (y3 JLJ4J! y9 

juk c^JL£ y*j . /.Y • ^j Jj^aj 3_jj JJI oLx-L^u ys SJaLIaJI ys Ij-^-c- ^y L<y 

j-xoaJI (jlSLf n^.n-aJa 3_iJlSLuJI SjIj^Ij j_laJI (yjl 3JI.J Jlaj 3 ma'itl iJLsJI 
jl J-ILal a, ^-J^l (j^-" 1 ■i'^X: L^J^J t _ 7 lJI) (j^juaJI ^jJ^- • 4 <i fl rt" yt-4J ^j^Jj l-y>-*' 

aJaljJI (jy^j • L^jL5L*jJ ut-> injjlll ya i5_sLIaJI tiilj ( ii,* i>> fjy (*_i-u^l Lr alj_ « . -> - 

3JLLSJI JjJL*JI J^L>- CaSJLxj yill Cjjj-oJI 4_jLjli jjlC. OljL>o^l (jja l«A>-l^ jjl 
Laf .(j-UuaJt (^ L^jJJ ^Ljj ^*C1I Cxiio yJI Cjj_ljJ| JJLC <-Jl£.l 1W1 yb 3 j.i'f-iU.1 
Jj-^uj CjIjj^ < >it liilJL^j i»Lij ^< . H >-J-^l Jjj^sJ (j^J (jj-ojD-Jt^a ^«^J9 -ij-^JI 

Vy\^- JL>J (jl JijL>*J Ctlk SjJlI^JI 4_a^SL»JI (jl J-jJy 1 1 A inia (j_^Ji <j^J 
i_ ilj» ^ i jl (^J-ualll (j-d i Ju (jSJj .ysUI Jl2jl!I (ftJaXja (J13J0 4K i"itl jjJl^J 
4 \ ji^ tiJLjjjl cJljloj ya (j-ui>-M-U JLi>.l JL5 La-^ «c- iji 1 nil jJjJI (^ i_j$JJ-jJI 
y9 JiLoJlilj ijg mVl ,3J>iaJI 4jjL>JVI 4_o^SL>J| (-■<!<■< lijVjJI <y3 ^l;j j<tl 
(jj^eJUoi.1 J^Ls- . (L^UoJI (jja ^ _Ji < v» >-^( J 1 ^ I ^' a (3^i* " ^ J-i^ '< iri ^ T*-^ 3 
4\a." 1 ii.,a ClLcj^ mi <l 5_aLiV ,_j<3L>Jl f-Lta_SJI ya JU.I o"jj(J y-lj-l"i 1 »l (Jjl^^l 

ya Ij>-ijS Ija3 _jlM ^ JJ1 iflllaij Dabhol J>*jt j fjo<l>a ^jt Li^jilj ^^lUU 
5^j_<ji j^yjji-ujJI jjjJI ''-J-* Ci i.«lj (^Lj^aj^s yo <_ij_flJLj (^jjuI i^JJlj <(Jjl>JI 

.(jVI i ~ l l , i l' a it yJI '(jj^-y! 



jjjj^J V iLyi 1 j'-^l — 1 I j in ijiLc 4_-fcl.^a.» jl 3 j r 1 lea iS>ji «_>jJj j? aSLL»j ' \Sj ' " •*• ^.captive (*) 



£ucUJ'«JHhJI 

4,rt rt ir-> ^^JjLa [>U (j-a-fl i^yJlSJI jJlSJL) Ij^*_*JJ *»J ^j^tiuaJLI LdUjI (j£Ll 
l£aj-« L$_La j n"n aJ 'ifr£j mi* 1 1 (^-nJl <j-a CjI uj *, i.u."J ' (Jj'jl <^3 C<J>-flj dj i^jX. 
ij^^SjJl £njjjJ! ufJI^-Ju (^ diLftJ^ Mill 4-j_JLc. 1'it^j 1 o *m t '.S^,j,i <*-> 4 <rt ■v 

»_ij I jjt<* jjl£ iaLLaU 5 1 y. . „ 1 1 oLca^-ill (jVj . SJULl obj* intl_g (4-mlj«,ti1lj 

tjl ^.k. Lj] 4Jo_a_U tiJjJLJI O^uot .5 nilnll SjVjJI pL^^ SJLut (jjl I fi'ttUo 
4 i Mil j Mill ^*i j rwLiiJI <j^a (_jl*_u3 _>-*' J^J i4_JLa OuLtJdJ OuVaJI Ukjj^j 

^LUU 3lrt-,,„tl oLcj^hILI ^-L>o^ c*jtsl£ j^ill ol^JJI liifc <_,i».j .iJUIj 

L>jjul (^ «, mi'vJI (j-jj *» *"' mi 1 1 )> J "d^J i^HI CjuJjLJI)) fO-t-ul JLSjJI ' jj^ J*" 3 ' 
. . . 4J j) oi >i 1 1 CjIjjLjlIIj dlljl o iMI ( <II\1 3^JoL>JU (jX. LaL*j ^LljjVI (1)JJJ>J 

,K(_fl1^_ 1 i,'Vl SjLaS (*Jx (j-* rLLa (^ 



'ill M 



Ls Cr^jl^p Lt-J' i4_ulxoJ| CjLa.^1 i<-> jl jj^a 4_Cj-a-J*-a '_■ *" j^^i CxC^ji iY* * ) 
4_usL>JI ajjjjJI (JLtCl 2 ■-» -^ .<^. ^yjj (CjIj'JulII a I JLtt*i ml (jj& X_luJjJ1 <j^J 

Mjj-i-Vl 4jj ; »!! oLVjJI ^^u o>jiiLj . L£l3ljjL£ 2_jVoJ f l^ a<« «J_^j 

(jj-^-3 i4_i_>-jL=»Jl ilsaJL-LzxU l_o^->- 4 ij-»"i in « i4-^jl iii a CjI_3»^Ljlo} ^^ujJojj 
tiliJIj 4jj^jJ[i <LajSL>J1 CjIJu i^^Jj mi«II Qj-aJI (_y* Cji jij* in"!! ,[7>r i n i .Vm a 
Jjsf 3 a g ■a (^J 3 <iKt,l JlJjjJI oLcj^ mi a {jja I a ftj.jj£j3 Jjj_>o (^ ^JjjJI 
Ijljj9 (^JjjJI liiLJI JLiejl .oLjVaJL) pL^SJI CjL1_c* ^M-«-oj (j-4j ' \j T mi 
CjLjV^JI LiUl! JclLs 3j_lj>JIj 4JLLI obLulcVI (<uJl5jj u i^» <ij iJjLJtil l>J^a 
.3 mliiU ^Lj^SLJI oLjjj* ( _ r Lc oLa-^L-aj el^k.L) tV^^Tt ^^IJI 4jJL1^JI 
aia 1 jl inflllj LJa^iitl ij* 'S"t1 ^^a 1 vigil tliljj ^Jj j IrijILi 1 1 «^jILa (jl5 La£j 
^1 i4_JjJl)I 3_5UaJI 3JLSj Lai . 5j "i * ~i a 3_j|ju t 3_a CjL^^_wsVI aJL4 Coo 
Sjj-juu IjJLj-Lo 1 n j,j <i"t OjJ, i<nl 1, In ^ t^gj Mill CjL^-^LusI 4_aLc 3jj) 1 <-i t Jul ml 
4^>- 1 j 1 ^ 1 ^jj, <?~ I ' (— kl^js tLijL^o 1 Y * * Y aulII (^^ JLI4JI .5^-j>J t_j|^**ii 11VI j-jjj 
i*Ll5L<u i nj<» :2LJjjJ| CjVLSjJI tlij^Ls-l ^ SjLc Ju>-jj V JU>JI ^^ic. Sjulj 
a Lai' j_jJ9 <xa_xa_»- Jjij^-u ' jj' a ^^JJ «" -^i (jr^ ^-4^> u - u ^La-M ■■^ > ; djJJLv >t3jJ 
^1 LLaU.1 [oLUia£.] ,j-» _ 4iLL=JI 4^j> 4lm1in (j^a jjio-o pj-a- J^S .((SJjVl 
^jej JLfl _ «_jjjjl)l >Utu (j-a (jjiMj-i-Vl (Jj Vjjuaj t/<% ■> iii! «j>-Lia (ji^- jVij m~) 

If jj (^1 (j^a 4jJjJjjiA ^1 tiJLiA (j-aJ . jLovflJI 4j 




igj 1 r <i a (jic. CjL>-5>Lu9VI)) (jlj 4jJtL«J1 -Ijljil iljta (j^» 'U*J-i JJL^" ' * ^ *J 

5jj m j S^jJLoJI JjjJI (ji i/^-J J^-y ^UaJI r^-JLo\ (3i>^ 0^ lV^-^ J- i ' J ?^ 'till J 
c-LLaS CjL^^LuaJ ^ 4_JLL*Jl Jj'^Xi ,lji« Lfc-lUs 3_uj1jJ Cu,nl>. JLflj . 4_aLc 

( <^JUI i_st_^aJi jjic J-t^jJlIljij .. .&>U5M a.„j „;-(! Jj 5- ,„t 

<j-a (^J_a 4_j_j^_gSLJI i-SUaJi p I t-vfr ^^ rvM i^VI Jl. » 1 "1 ,,,.il 

Lat ...4_aL«J! <j*JLaJLLi Lkjjaj 4 a\*"\\j Jjj_iVl CjLaLa'tfiVI 

«.\$ injvi) (j^ a/fl LlCI i- " '*^ij LiLu I Qi'*! <_jaX.j_ll J-J^ Cj!jLjJ,I 

__ if 

i(jVI JLar.T) 4_jJLaj i4 \ m i nj_aj t4 j -fc^aJa <S"< Cj'jt^-S JM-^- ^)-« 

. 4ji;ii* tut! otjLiiJl jlx2j ij\ L^jLii jjj* t^lj 

» 

J>\j!s} (>U aj_l) ^ylll 3 j<i->H CjI rtirirJI j! j^jjJI iMiill j-aljl L^J^-i i_£>-*"^ 4 jla.tj 
i *rX"i /_jj| i"»ij. i — ■ ~tlj (jjis^.".,«j r«^-S <JL>. ^_JI (^j-IC-J .{J\Jl-ui\ i mil ^y> 4 i V ?" 
jJalitfl Lj«a i- i !,•>« J IjLiJLu jj&al CjLi1*jiJI» <jl (ji^ IjjLalj JlSJS t/n jij-ij-fc JLiiJj 
Cjl.a.ij jiuJ 4-^pj J fn<il)j i4_i^3iJkJI TtJl 1^1,1 (_il-y i^il jJjlA jJji f.^ j " m^AJ ^-jSI 

jA t»l j <iU <La- i>> a ^lj_i <j1j2. jJ-2j (ji ^a jiJSl j^ (^jJlj n_3l_dSJI .1 ti (j*i j «j 

(Pit f.Lij^UI «^jL^>.» ^ji j_u^j .4_cljjJI ^ S-ajiitlxJil ajalUI *-l>AJ S_JU.1 

sLjj g\ ]\ 4 i _tfl\ (_yJ jj i ii a «_a (j^jioljJiJLlj ' QJ> *> J " V ' J UtfrjJ' T**''' QJ fli I *r " i nVlJ3 
ijjuk 4_5e_to (_,!:, Jjlj JjuaJslj .4_5UaJI OJU* (Jh) ml'i -fcj i^j^.-»-lU 4_j_a»SL>J1 



ggaalJ'ttJUJI 

l 
dll jlflf <"i,<it,*i£ '**« > f llj ILjSJ iLlJ^Sj t j^j£.ljj ^>jLlj LgJJ-I (J-<lU <Lti»l' 4jj8j£L>JI 

«l, ^ ,,itl (>SL<u V ^ j_Jl ^JL-L^JI j-!M-JJ! S-Jlj^i. (jl . I 4 *i ^Uo <>* iSUI ^s 

tj j iWi! 4_j-3j_3 <jh J •'-M-loVI jj_*i*J *_ $jt lj_j .pr} ,i„i,» Mill 4_jjl5UI Jj-£jJ1 

jj_4_>J! cjj! ikjA i^li Uttar Pradesh L^i-olj—j jLjj! "ujVj Cr _i .J i^M etat 

(J jL^VI {£} . Y • • • ^LJI J5lj! <> JuVjlL .Lj^UI JU^ jL^V ^iL^ 
tjH oljj 1jJL_jf 4jVj ^ "t_JLUl oLiI -V 'i'iVI <_j-*-^ ! ^ ■!.' * '*' ""^ '" 4 l£^ j -*J 
5 jl" «ll jj SjVjJI *ljji 0"A> >*J 'J^^ >?Wj jl J'-"' *-*-'j 'Andhra Pradesh 

Jir^-vl)) :<Li3jXJ JiJjLj 1*1 ni4.1i .(JLhXLj frbj^SLJ! <>-LjL) J-tJ LuiJSLua i4_l>.^Li^s 2| 

jj (jit! oLaj^Aj IjjtiajLj (jlj ifrlj^SLlJ a^S^I^" ml <_>"l-~u jjL (iljLtijj jrjj>-^Li!l 

uljl a 3j i » "« ■ ■■ V 3jLjj (j_« ■»■ i !■> " i 1 a_S il uaji A ±j ■!•> -^11 ^JaLLLl (jjaSLuiJ 

JjHUs !(_^Li_aj-« jliua (jjs <_ij_3JLi j^ f tj s Al t ^jv jjtj iMaratha colony 

i_«jl1j l-O i4 j S j ii v 4_jiLa pj ^ 'J (jl\ nil' '''1"^' ij ijjjjl M'J' 4_cjj_a 
jjj^ ljji£ (j^' ^ ("^ -4>.J*^il oLfcjJLltj iHUl 3_aU2Jl A^f t>U JUJoVl 
Jj(3-« JjJ» J^ (J' t — '-^J "*'J J.'^ t^l (3^' l " r ~'^ Jl1*J iiiili >ljo_j . 4_flLLail BjLtlj 
jJL2jj . jLaJj jW^ J I Sj-J« '<f> «L»-^Ij L*JJiJ i4>-jjj9j ^Lj^^ r-Lu-a_« ^Lj^SDLi 

"UoLJJI a^^JJI ^j > (t) (BSES) ^L^^j ^Ij^I SLSU^SJI ol j( ju?1 a^i 

.Bombay Suburban Electric Supply: BSES (*) 




L_gji_3j (J* i"ij ijt-^j i^yAl—ii . i_a .j CjJLj-iij . Sj-fi <jv»- (j-^- ^wii-l ii-Jtl 

LjLajjJ' aj_L rt*i (j«a ^Ljj) ( _ y i>' dJLSwCJ ' fl-iS iBSES 4-Sj.imII ^jiiJ ij (_< 
JJ4JI (^ Sju^j 3JL*. (JfLaj 4j^>jii (jl_i jJtJS (JSj ^ r-j^iifl >5j._iSn1l *Li»>L) 
. jjjit 4.n j.i. if <jjs jiS J 4 -li^j) 1 n^. 4 fi 1 A t ifiUaJl-J ^Lys^-a JjyJ Cilia L^JjSJ 

Jia jfju BSES ^S^jiJI jjVj .4.li>iAd oIajajJ, LJLst-a ».iS' ,Jdl SSUaJI 

Ljr jL>- -ijL>" ' fi '> * (JS-ui 1 O^ o "1 in' J At 'f_, *' '*" T'J-l* L*j i < Uaia> <i£j_iii (^1 

Sj^_>- olllj i4_*9jjj— oj i4J^_sl A <LJ9LU» J (JU3 TklU £f& \$ **r mil liLxljl 

Jj^ia ,j£. t^^Li rj-i L*5 idJLoL>J[l (jj^ld" '"H Lil*Jjt Jj J^J • ..a4_i]Lfi 
SJ^jv- (^ (j^jjLLoill! ajyjJLa ^jj-i ( _ T H>- iuila _^-ii. cUlioj . («-Ajj31^3 «Js.J 
crJjjb '3^,jSiJI *Ljj>-Vl ^a cr jL j ^SJ! ^Ihilt ixLUjJl *!>*VU 4 jlj ,..-> rVi 

j^. ujju ^jI LuiiTI i^LSj ,jji IjLo <j£L! .'IjLUj s-Sl>i ix-jjll 4j*UaII 2-»aSj 

(jrt^f iij (»J-flJ (j*> ifr i3J N i. " i.a J-^-JJ V» :Jl — 3 (4J 1 4. i/i^C 4^al ni'il (_£JUij^a 

. «5il>-LLo jji-uiu cjL1»c (ilj^wb LJjLu oIjIjjlII oUIjJs 

*j 1 ■ 1 ■ 1 « (j_a ^jJji .1 Jl 9 pj fl a f*^ i **- c -^> ' "J <-i*Jj (JS (jjjl >Ti iS I d i J I 

L?i cl j V j^lll *-iL>JI *ju* <_i.j ui iX>jJ ^-yj (J* -Jua u^* **-"'j p'j-*-k ^"'j^" 
^Lrttjufl .BSES a£j ,*„tl 4jLcj 4jt-iq jl p ^-V Jj-oj-ill cjJ^JoLs ;L^J 

. cLij_^SJi Sj^jlj 4jJj ^ at. 1 n_jj (jli (j; 4jJLuiJ <C«jj3'^jJ,I **~^ -■■ (^jjj tJX-j-j-uJ 

ii»l - L^jlSJ i_i-vl_gJ1 ijjji^Jlj 3al U.U 4-aljL3c!J ml (Jjj^sLaj t-j-JuJ ^**JJ ■ ^Ctl 
xJSJlj (Jjk :4Jt_ulj 4j m r (_ya 5j_LjiLua 4_JJ jJojLuj (jVl i^m 11 1 (_jJ9 LJjii 
(^r^. (^ j_iiJI i_$jLJ! rtjiit I I JlA (_j!La ^1 ,jj» Ij^Lla Ci-iS ?jj»-dj|j jjjl^ill 
ij^o (jl ','TJ <fLj_^5jl ^v^Mj^-'j ->l m-iillj f-3.ll J J-L j_j£ ijj iiff ^j ir>-i> 
: MjLS (jjjLa-lj '(Jlj "'II (j-« Jjli^j I linii.i.it (jLS -LiJ^SLijJI jjJi «u 4jjJ 
CjjjJjjVI CjIj—uj-Aj ^Ti ■>■ .((LjLjEja ^"1 " ■ ■■ pLj ^SJI (jl , 1 <i" »~i (Ja ^ljl_o» 
3j ' uJI (jr^-- *3^J-^I CjL>^il_*^yi 5_3tj». ^jjz. j_u_»jJI fH 4 i^ <ij V j^JLatJu ^^3 




gfAjdJfcllUI 

4JU.I CjU^^JII (yi '«>jjSJI iilioJI CjLtjj-ix (jx. IjLxU .3 j... hi Till djLLaJI 

a^LJJl ^ I^iJaAl jjjjJI ^Lc i-oiLSJIj Sjj^I a_W«]l Ll^s, tf 



4a1u J in'niU (jj La>jjL*j j^i-oj (jAJI (3_l*LJI -•■l_.^l- J ~~«M t SjjuLui 1 ! 

. Jj^^ji cjU-IjwI a j jj 1 ^ ;<c«j ^kjij jj^- ajsiiii jisij ^M kiUJ 

(J_jj- aJl Tu JLi Jj j JI (ji 1 4'm L>-j_<Joj jJiSl i^j-SJJ c Lilt I 3JaJiJ ^1 j^j Vj 

^lilll <dLaj La 4<,i,iij jj* (La <L»| oJLjaI'Jb 4_*i«_t<aJI JjJLuJt A Ij i" La £)j 
' J ^ jLjaJLlJ 4^^Luil /hjuu-ui *jI 1"*^* * a i jC . M *i I I m", 1 1 , ,. j j I a ■ ... j I I 1 3 ia>;H 

JJJJ (j-« LaK . L4J3 lA (jit 5j-laj mil CjLs^SLsJ! 1 faJJtlnJ 3jtLjil L&Jfctl&j 
AJbL&lJI Jj _ 3-UjljJt JaJid (jjajj «3JojtjJi (Jjj- 4 -* J1*J ...^^jJI (jjj Anil (j>5J! 

_ JjLai) oj-±t-* &-& #jl*j . 3_u>jL*va j^J 0J3AJ (_,jJI 3j)j^tJ,t Ijju^Jl ijjljjjl 

_ 4_jjj_4<UI 2JaUaJ1 j^Jc LjloaJL^a Ljj 3jjISJI jjjijLaj _ *j ~ a5 " ^j^j *J (j] 

. L«Uj Ji*D SjJsLia _ 31»j JjV _ jjjj Jj1\ (hydroelectric power J-uU! 
ja^JI (jj J>L51l«VI Ja.1 (>« j-USJI JUajt a*! ^*j <±^i JV >»lj» L»1 

i l a Tn j . n4JLjJL»JI JU4JI 1 111 « all ^^ JjJluJI Q'.'^J * '"' a ' LfJ t'jjj (J 'M*J (Jj'j 

jiil (jr^ahl a_iiUi aSLUJI ^ _ Liv^l^ ^jiiu U^ Uj _ ^JLJI Jjj <±J5 
J * " < * " ^iij-l' roJL»JI (j^usljl (jj» 5j n« a 3 j 1 oj (jl L»S '. I j/* tL^SDI ' ^i^'i j^jjj 

j^^L-aJI JL-fcl tn" 4_ua_j_>-jJ1j 1_3jjjJLI (JJjJI «l_j_<a (j) . Luuf >j ' ■-■H ^l** 

^jjjljj i4a V;>J I Jj, 1 1 nil j n-if l^JL^J ijjjJl a JL4 jJuj ij-o il 3 S^;^ ^jgj 
CjLcj^AII ^JlS'T (>a (jlil 1^3 Lu (fJUJI (y9 JjJLuJI <_Jc.Sl LLa-« LjjiT 3jIS 

jlI^JL Narmada Valley «IjL«jU» ^jlj ^ jl^-jj JjVl :^JLJI J£ Lj.j_«Jo 

Dam Shame (*) 



fcjJLyJI «JIUI ySlb gj&jaJCiJlU! 

(3^ 1 u aJ U Pj^ , o i..a ^A (^JUlJIj tCij i"uJ «(£jj» SjjJ^JI 3_jj|jyJI <-r rri r I (^jjljj 

SjlAVlj j-^JIj q<j-fiJI <ya (jjJjIj-J.1 fjL^ JA3 «l^aJLj Three Gorges Aj^liJI 

j-&1 3 JAH13JII olJLuaj-aJI <yS {»Sj«JiU T-fUjkJSj .tU^SJI (^yjJ ' ' olj Lioi. V* 

l->Lsjlj t£-i!j M>-ii-a (jL j^jJI (j^laLiiJLl jlcj .Yangtze River - w - -"■I'A.ll- 

(jirtrtV^ n— )l.nr r.^U Sjjjjs diLa-j).aJfiH aJlAj . JUL (J^JI fl l-J-*J **JJ $SJI Al).! '" 
- Jj-t* (J5J5L» 3.oihA. ^1*JG yS ^ ^A *LJI ,y9 3J5L^JI CjlJliOjiJI 

J-a '*.," (jit (jSjd l^j! jJjljT 3_*jL£J1 lsI^ J-»-bAJ J-& Jj '.*j '«■ l5' tiJLiA J4J1 

JJ^Jf y3 Lr^*\i , (*Jl'*J' *L*ji M Ji>- (jr^ < t- 4 lliu jjluHluj L^j! 3JuL>Jl_9 T JLjJI 
(jjSLuiJ ■ L*j-j t- 1 1 ii'i^'t 4_a_stJuaJl JjJ mil S.i^iftLlil JL»JS jfi JjJj Ol Jj i(^Lu»](j 

^4*-' "?- >*"*J 1 4 & b ojjujJI Lr ki 3-JU.Ij (3jx.Lal».VIj i3j.o.itl wcj>JI 3_*Laj 

jjiii oS dj^jjjjJi (j^aj-i r . 1 j *»^>J *-£ayA L7 jjU.I jyl 4n V,irtil Jj, I mil LlulS 

( f tj_*i^j() 3jmjH u^uixi jjijjt (jSjj .l*5Ij gjuL^mij 3^ jtvr.it a_aiwj 

LLlLLiJI (jja 5_« irrlj lIiLjvI r.i_a (jlj^cj (jjj (^LU! aJL«JI (ji 3 a 't rrtll 

J^jbjj (jt Ui^ 4jjIjj-u<VI (3LLU.I (ys jjj-uJLs .2Lojlo11I JjoJl ^ 35>L«jJI 

iLtlJJ JSJ 3 <j -, .^. . SjL>-lj SLa-p't Ojli* .3 ja MijXl ^LjjJ( 4-fllJrJ j^Ui jUjJI 
^ V' 3-j mi) 3_j1jusV| ittjj^CH JL1I3J »jJ-^ (J-ll-Sj (^^11 (j-at-iH (^JJ (j-4j 

.31JS J_jic o^uai, jyS 3jUI yS A* ^la. jl 3jU! 

Laj-^oiI (jja <3_jjULI _ 3_ij^_$£JI oLcj^j-jJllj jJiuj 3_l>JI f I^JVI ^y> j-££j 

j^l '-**■ "I 3 «*B. t r>ll JJJ.mU (jSL4JJ , ,yvJjj«VI Ijj a^J j^ j^JJ (j jll 1 11 1 1 cLSLjj-J 

jjii jl 1 L^jjtj^. 3_».j j (j^a j i-iu tj]j 1 jL^iVl (yi 2->j_>-_jl! 3_jj1 J_*J) j|^l! 

.^a-jill _ olj q>j1-° '-*'' ii=il jUjc ! gigawatl (*) 




£tfu*U&llhJI 

L yOJu f.\ JuJ ^J <l£ v-il)!i mJ.i£j£ _ (jLjJaxill CjIjjJ £^u>J (j'J i L>jLjj» CjVjul4 

<L-fJ£jlJI ^jJS |k i^ijt 1jL>SLfl_jJ (j I (jry^-Ji ill JjJ — uJI »Lb ^Jf.fcj*. *_~u 

jut mi (j^.jl J A * jjjo jjSI ijjaj-iLJ i6j*Jl3-"\ .Jjrt >ll (_y-o4 :1Lij_>J,1 *LcJ a'-kVI 
CjLaj£L > J) « j i*i* La SjLc . JJ.l mil «.lij » -jj mj Jj imIH (uJLJI c-Lstjl J-;-*J- (jr^ 
^3 _ j^c^JI 4JuS (jSJ i (jr aolji ft ^ >• i nj jl IJLoJ * /J-A U-^Jj **V "J ^ "' ' " W 1 ' 

% j «.**■ (jj ^-iLl^ii^ujdt CdijLllf *Afl_"Ji jjJJ j UilLt, . ^ i ii i~i La lj j* S _ fjljJI 
JjkL»J 5j^_»_us JjjJI >iUj (jj <jru)-£>i,1 ijrtt-iU^.t,t ( _ t 1a juIjjj iaJL«JI cLjtjl 

ulllj—i-C. Jj^-liiJ jjJJ « IjLajL! j> frj^j mi a mJJI . ,jrO-al irtll (jj» (jrtJ^ULI liUJjl 

yJJ "l^jSL>J1 <_,!£, "UjjLjiJI Cilg.1 n >J1 Jo^JLii Ojf JLJj njlSLmJI jjs iJVVI 

(Sardar Sarovar jLajyLui jljjLu Jjj ,j1 (_,"i->. '.LjiaJaj. i.t-n- u ^^ic LajL^-J 

J . ... iJLj . I Jjl 4jUj (J « "■ ^ J qJ LojJ iliiijl Jjjfc_4 <JTl4J i_£JJl tjJu'tS 1,1 4. i u) 

l^jj <jJ 1 3 r,h« a (jLa .^jjl^JI t JL* ^ jl-uJLj 5 "iU"i1,I oLtjL>-<iil! uiVT j^JJ 

!jLS La-fl Li^al rt -ril J>-iSl Mgj'ini a (jr^ 1 (jj^>* ih*> «~i j'n ^yj-l' ->J. > "ill Lot <J_»-»JI 
. 4j1juJIj 4-ifcl n~i> VI LjjI^jju £yA JjldlU ^ J ■* J -i "**' ■tlju-u) Lu£ >4j lUU^. j 
^}S4 a 3 nV i>>11 jjjuuA! 2lSj>.LjJ! 3_j_5JI tiitj Juu aJ njry_a-)l tJ JS (_j^>-j 

lij_iiJt !Jj9 (( ^lji (J J1 djJ J i"< lri>-V vJLflJ -Jj-S (>* < ^*** C*jLS i_gjjl jJL~JLi 
<1jL» L-iLjji* <,-. (jJUj I",-/ iiol 4_uj_uaJI "LajSL»Jt q! /*■' jL^jM-I ijJjjJI 
(jl CLUO (jyJ-Ilj i3-4jLuj Jjj ml CjLfcJ^) in a (j-C i^JiLUt eLjj_^Ltl «jj ^ya 
.J t Ifll CjII->->- (jj» SjJjJLl ijiiu'^-a _yl^\ I flKVl LijJ^J (^yjJI *\-tJ ^SJI 
(^1 iSLlaJI 3 j in'qLa cJS <<jryuaJI ,_,j «L^SJI >»>-»>J aJjj jljji LaJSj 

4_JLjl)1 4 rt1£j1lj JjXuJI jijjj-II t2jl j cjLfcjj .*;■ 1,1 lilt Jl^i \ 4 .-»-.. '(-L5 
t_o_JLSrJI ^ Jil 4JI pl__ijjVI u i( Jj> oJIjj .white-elephant project 

u _ 4_alLu cjliaJLu ^i j»UiiJ jj_>-j (!>£. *fjLJI hubris (jJI ■ ~ H «JLj».J 
.f^jj-»iJLI JlSjI Li j-» _ "Lo-lUI JLl3>I jjJj l>-**^ 

.International Rivers Network {•) 



jij cup -r"itl (_,i»-J iLaLoj 3 «j ^ a ^ >J-C- 3-aJ* iiiH JjJLuJI CjUjI kVi'iI >j] 

l£t-£ JjL aj 3_J_]jjJI ^fjLjJU (jjj lllj^ T'J 'jl-JJB JjJ— uJI f ULJ LJ>JJ J lilVl 

3Jafll Troll ^LlII jLsOVI LJb> u^I^vy l5 JJI ijjjll-i (OoSl ^flj 1 ; ■ «.u.-w .jj^iJl 

oVUSjj idL<jijJl L^jLAjL ow<Ld 2jl>KjjI 5. *Jal a (jjkj 1'**^ ajjl ,,,1! 

«L15> mih J>J>- f L**l ItLjJUa (_yJS QJLC.I iimU i3_ju«jSLj»JI ^j£ pi aJaLtlj <3_uulJ1 
(jl LaLaj tuIsj-J 3 j uaj-aJU oJl^J ^L^ilt jjj a "Jl *L>. . 3.a V iMI JjJ—uJI 

. usjjiua u-"^ 3 qtt irtll jjit 1 11 '1 ^jjSi... j 

^UlLUloJI (jgj a.*!* 1 11 a £ru 3L»_se_uaJt 3-jjLII l-iL&J^) mi II j j i a - MjkjLbj 

jjjujJIj .? LLiiiVi ^J 1 (jljj n. ^ oUjjlI! J!j-*t d)t L*£ <j»L*JIj ^LiJI 
jya JX«j 0*-^ tS j^'i 'c^j^ aLLJI ^^i* 4J| 3^>jJ J**-*^ «>A* 3 o V ■Ml 
^j^t 3JL£oJI aiut '"■'*! r jlbj . ' j -° j ajj » 1 n*»T t LjJ 3^T>_»_« Sjj9 >-j-j i ^LcuJI 

jj^JLi frL>- 1 ajug ) *'jtl ^yS qJj 1I1 «T1 fjj-flJI ol.,< Li t 1 u5 (jjS 3'nja 4_ ul l£jj| 
P-Ji^-Jii^a {jC 4_ilaeJ ^Jj i_g.lt La>« i5.lL>- 3jj_i-aj ,1 SLlI piV UJliJI dj^a (j^jLi- 

«jjij1 IJi-lj CjLfc^h-lj-4 »-t^>>i (jisj^jNij ljJ] »jj-ij o ' «*■ al <_fjJ) j-*Vl j IjLsjIj 

1^ jJI *- * ^ BAjLuLsJt jl i"^.VI i) ^yS JAJlJ La l>ji£ oLajSLsJI jl ,_,]] Curtis. 
(yV 3JaJ3L»dt <j]» _ JjJLlJI 4-aLsJ JLi£. 4-jIjj»-1 3jj^_uaj ^jjJl tdlJl (jrJ-*Jd 

. sf j^jitlLi (jj^pijj jjjjJI ^piLill 3ji fc njnU cjLj'iihUj iJ^kjJ! 

(jl I a— £ ijjj) ii ~itl iwO-JLSJi f-iijJ (j' CltJj_«H (Jlj — al t_>ia-a i" (j 'i oJ J 

■ '■j , '-~" %jxjSL>JI j^^ cj! utrt'iU «_o 2Lu&jLdJl CjLcjLlilj 3j«Ti->iH ujLi-Ujtia»VI 

^ ■■■ *l (jlJS (JL>- (^1 (_yi^J -c^-' (-ijJLSj ^J L*jJJli a*-j_jj <(_JLa _)LLjtjJ 

.3ULJI 45LUI 3X.LU-J J«»!jHl (j>±iJl aj)j)) ^j^^j.iJ! ,>. (^L; .oL-^iJI 

i^^jjjSLsJI f LlaiJI (jdt I J _i «t Jjj.a-'ll J_J-=tj liilj ijj tajftm i n Zjj-Lai SljU 
(jjsLiJI pLLiiLJ! 3 ir.li^t, i^jj^i-VI (Jlj-al JjLkjL <JJ-J. Ulj-flj^-^J I AJ-3j <, fc i.j >■ 
t3j j » i »ft <-*_xjlllj . 3— ooljJI /o^Jlj^dl ij^a 3^-*JyL <L -i-^ jljJal ( 1 >-Sj <^jJ1 
CjI JJJ j >_a CjIj iSj^iii. (Jsl oL-Cj^j mi a j. ■>*> 5jVi V iL»j| ( _ ir A i3 « flj-Hllj 



.World Conservation Union (*) 

.World Commission on Dams (**) 

L_»j o- 1 *-^' JLJ -' 0^ 0l jL^^ u ^in.-*fl J.a.i'i,,.j '((«jj<U- jLpi-l) ^^oajJI jLJi-1 tacid test (**♦) 



£t_jdj6JIUI 

jLULj ji Jj __jJ1 oj j.t >■*>)! CiLLajJ,!^ . i J * j - —■"' <___ f)__,?4 jJiSl 4jj n in a 
■Sj-i mil JjLLjj (jLuutj-uiVI <,---> 3 J I -y "ill 3J_UaJ( j_L___a (_-l^J, ^' 1 ,'^* ( * 

-JJL J.itl Lfl-J Jl-*j 4*-i-_» (jA" Jjlj-aJt J-S-JO (jt »-lllJ (jSLJ.1 i>f-^ i-JJi-S 
tlltjjj .^jrtxi»JLl (jt£L«J1 ,»_;_ <__!_. Jj_ua_pJI u iJSt 3 n K"l1 t ^>SJ i«-.tA «Xll 



(j*o j__T tj_a- j^w __J_ (jj Jj <4jjUI [4jj_h__I] 43L__!l IjLjJ Jju <>>_ («~- 

.jl^JU l_L__t __J] 4S>U_JI UUaJI ,>» c^UJI J>_J! 

f.LLiJ 1 j'tftKl £__ £-M-J-4 itnln^ __L_ «__l_o f-tLjja jjJ^SjJlt (J3I3J0JJ.I Jj-J' 
*JL* JXj <jVj ,Ait-_Jlj jljLi __lJt lilt} jl ilia^jjl 3_iUaJ( oLtajB «J .ijJL-JI 

_ Lj-»-i^-4i _ t'lloS'mt j__- i^jjal a uJt jl ijJjJjjJ.1 (jjo (Jjlaj fftj-ui'i cjLt_jj-iiJ.I 

__Ij_<jLj (^j 3_sL_ajlj jSjj-u^j-H -dti Jjj-i- <-o)^cjj il_fl.Jx.j_a £>_; ojJ±.U-a 
CjLj" ui-jt-) _)-_*- La 3_Lc t-gJI La-> ij J 1 "'^.' 5jJ__J.I i_Hj jJji J-*->' <*_i_c.L»_u>.! 

. 4j Jju CjJlfi L*c I^jjS (J_j 2*L-_1! 

__!} aLaLUJI wjjjj r^jjj JL*-« (_-is '"''' -J (_--!! ijjj-v-Jl ol»}L__yi ___1 

Jjjaj ,jj» j-xSVl fr>*-l jjl ^1 '^-aLi-i' a u rttj 4a__IjJI ,jjO S>jjS 3j1j_». _><->> 

<__>L_Jl j_tj i^UJl pli__JI _^e (jjL LJL- 1j*»L_I JjjJIj SjjU-JI oLcj^ ^ 
-_i__oi <__JjJ ij > j mj .31x15 dtlj J _u Jj_i <l_i__ j_aVl (jl__ L_4— c _;jJl_> 

j^-Jj y^j_j__J1 ,jjj _ «JL«JI *L__it mii-w (___ S-SLLaJI Jl_»_ja __fl (JJL? 0-''" '"tl 
7-LjjV 4J1 « itllj 3^_j_i-uaJI Ll»UajJ,1 3_ulj___d Sj_a___u tjjlrX nj _ ^jjiIjj J_l$JI 
^UaK gjtjjlt JlJjjJI JaLajl <>« fl^i-. jt 1(j _ii_iJ_JI jLiJb Ja-j cr 1 " «3__»____J1 

.t_jtj3__>UjjJLj 3^jiM.tl aJb^Lw-ll cjUaaJLI L__L>tjj 
(^3__»Ji) a_JUl olj-.LuJLl _LU! t-Lc [Jl_*_-Vl] >jj->- J*-j ^-U^fTj 

(jic J_l_»1_JIj J^a.j ut yjJJl J-»V( n_Jjj-__-Vl JjJjJU J<JJ (___)! ^U__-t__U 
jaJUJl (jl (jrja- ^j .4iLUiJ Jj>l1 J_J>-' _>- 3jLa___I JeLajVl t5l>ij*l Ji^-J 
cJtjL*JaJ Jij__JI ^ 4JSjjti_a LZjL^j^-iiij (__1j_-| 3j«jj-*u l_u J_o JIjj V ljJ-JI 



jjl_ua_a 4-3tl ,o 1 jLijLiV! <jf i^LLilJ 4_JjjJl 4M^]i Jl^Ljj <(LjjjJ p- *tl 
dJliAj .3j_xi-d)l JjJLJl ^ JUJLjJI yj l>J-J^ <-ilJJ (jr^ -^ijf JjJLdJl iJUaJ! 

(«JL*JI j-jU- (>» 43LL*i] LS>t j' . ..I JjjJI >^1 ,>» ijjL»U Lj_j£, Jjaj i^ljj 

«_Lj ^gj^ii >.3rl j^ja^l) ^jL^iJI *l,j ttTiuVI j\ t i ill ' La ■ ■ j * * (j? '~'j J^*' <i— iUI 
uiil j JS i»- i J=5 >-*J . /. ^ 1 5.1, nt'u (jjjji)! JU mjfl (_jjL) LliUil ■ ill (jAii. (^^jjwj 

JbJI gSUfl oJU^-1 o' <isU*lJ ^jjJI u^Jf 'Lhp- .iS-.j .jW^VI ^i 
^-aSLj L4J j-u£ (*5j j-*j - L*j^tJ jl '/■ \ 4 muj f-^|>; (jt (j^ nil (jj» (JjJ-ll oJ-^J 

dJIjLii 'Sjj s^ n cjt« ni *»,t,) Jtjl i^i a |^c f LsjJL) ijji^Jl L^jLcjI ^* Aj 
^UL_tVI ^ oljVjjJt ^IjLlU jjl4j 3 j „UI JjjlJ! <> i^L^^JI 

( j jl *j ■»" ■ ■■ a CjL; a£ j, 1 ^"1 \-a£> iajuJIj i(Ji_ljj^_jSJI^ ijjjjJjJI ajijJ HoLiiJI 
. tLLxcVl (^ULjIjJll jjj-a 1 LjjjiLjjj, 3^a CjLc-L«-->J LjLfcji L&j-lSj^j clj^SD! 
Ajbj _ (JtJ-oJulII ^>j» (JJ) J<*j, S -hJI 4_^L>JI i_li. -r u al i q'ii* .hoi inj La 'jjlJj 
iiiiJi (JJ> tj_iuVlj .(jv>.jl5LJ< JIajJIj ^jjisljV) LiJiLo^_Li (^ja (j^j-iLill 
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U^JJLJj (jJ^UI a_ik.UJl J.JLC.J jJL^Jiw ij] (isUal] IJjjJI Uli^Jl ^>j U£ 

j^j^JI ^Ij v, ,,iV a j 1 ; j Jl ^Ij-uLiJI (^a^.nV,. a_ial;-tl cJjUai (jJJ 

. 4_jjLH d)lj_cl niU tfJ-A (_>^J»J cL-*Jj uric. HiLbj^jJI ,J.tt t" t)> gjj) rt.->.Vl 
(jj» 1^ J "i *C I'j^'qjl ^^pjj I hj-Li-csJI u^fl till j (^lt Lwj_^3J 3l"i « Vl J-iS' J^Jj 
(JjjuJI '•"* •" L»^ 1) JLdJI *Jtil1 ACjJ 3 . ^»" », ~ j CjjLS^ <_ 7 jJ1 L^jI JLcLlii^ 

Jl^ La>->\ ua!?i *tl (jl fuj^j (_,!£. .ij-i^U! iLiSJI ol^im 11 ^Jus ^^c ^'^h "*\\ 



gj"? 11 



&2IUI 



ojbfc Jioa iUcjl 4o go Jjj mi 1 1 lLIjjj (jr&S '(j"^' '- ja ' . Sj-Ld-dJI (JjjJI (^ eLSJ/LaJiJI 
<-il*~ I Ua d ,^.4. ,^-^-j JajiJI t tLLdiej *sej La_lJ2 d)Lajj5L>JI *_3jG La£ tCjIjIjJiJI 

2LJUJI a AK-tl L^ajj Ujl j"rl ^ istJULl oL^JI «. .X'j . L^IjlIj Js XsM^\ 

* i*r>j *-a t g.1 miWI «l_L».jja Jj/Li. 4j <i"i-*«JI j_ii.UlJl CjVLa. ^r 4_ujJ*lL1 t*>lj Alt 

4-LiL>J1 4_lJUl dll JL£,LuJ,I (j-d J->-\ fjj (_yjkj} ' L^tJLuC '■ I »*■ (^JU^jJl ol^l n~if I 

. 3jJl3JI 4J9LLaJ1 Cjlcji^Jtva Afijd 
,4 »> .j*g a j. t 1*1 ">JlcL21I 4 t **JI (j-a 4 •*-" ^^-jJI ' " t 'jj La*j 1 1 aJ-& jl ra-CjJ 

r I j- 5 '■* j tw. ;_> 5 ail UM i ^tx'.f VI j *• ... * jjtj jLaILcMJ jj-j~a J ■ u ""•^ <jt "^3 
JjjJI (jl_t 4_jJLjtiSJlII 4_a£L > Jl Jj-2j 4 -1 5-11 (_yJJ 3JUC.L2J! (j-a (j-jLj aJL*JI 
(3 A*" (jj L^JI JlSJJ.1 (j-aj - 2 A jtx;tl 4jaLLaJI j( 4 *r j Al tilij ~i^ j (jj Sj j ii nil 

<Grupo de Cien 4x.U^>J I Ju* Jia .^_2-oJ! ^ i^ajlx. j_ufcL*j>Jl c^ataLa _ \qAc 
(jjjjLu (j^lilj '(_/m ' " jSLjjjxSLa 4,a.<<f)Lj>Jl LfcjJLa 4-jSLt-i-uSLa 4j mi 4-cl a ^ (_yA* 
j£j-A ^iU J^J < JmiLaJI *lj-$JI <illj (j-o *}?Ju 4jjjJ,Li ( rntVt dljJb ^L^y Lta j) « i X 
4 ui (i 4_j_*j$S^- j-JlL 4_aJaJLa JfAj i LT ^Jj 4_bjL4j (CSE) *■ •* 4 \ j, 1 1 1 j ajAjlII 
( j-u_ u _> 1 _) (_J»-I ^a AjJaJuJl 3Jl_l>J|j 4_j_s-L^aJl I j " 1 a *^ Cjj! 4-i-i.x,l1 I Qjj '*■''" 
(jj . J^JjJt Jj^JJ J-a-*J (jjJI Cj^iaL>Jl iljliej-ut jiai>- ^\ JLiLs'ifl 4jcj^9 

£jj ' i **■ u>J ^jjjJ'j i^^-aLul («JI «J| tL>-jl n i| •>■ (ji ^ j I "*. 1, 1 Up, In i**il_Lll 

(^yic Qj) I » rn -r j (JjJlIIj ^(^yiiJl ^JL*Jl j_yfl /«^jljfj>-l jj-a sl^jVlj *i t i"i "i 1 1 
fjS (jj_xJLLaJ iCijj_jj2(l 4Sj i*i) 4 l-i i nlj^j /nfl Lu I <i j "i jJjjJj^s I j_jjj} jl i -v.'^fl 

„\-r 'A '. Luaul (jj-uaJI (jJJ 4_uuLa^>J1 ojak Jj-uaj ti— ■ >lj t" i »VI j-J-JJ J^ La-aj 

~_yi *>j_j*.lj) jJJy i d ** J .' f' *' t-gi '^-i— * °— J" U "J 'J "'(_7^ , - , 5-^ **— > '-^' ) 

4j ^-La_<-Jt (-..,>, i,. i LU rj-ijj 14 j^uuaJI (^ 31iil!l 4_j_ J ajij>J! j_j_c: CjL*JoJJ,I 
(JjV^>- <jy -L*-i*iJ I <_aJaiJl (jl (jj^-Lr j^lojJI *.\aC ji\ jJL5 : 4 a lo i t, I tfjub QJ-a "Jjljlj 
.<j_uJ\j 4_ai**m t _gj)lSL.J'aJI (j£. ^-U-CJL IjfJe-a-m («S^jI 4^>-jJl! "jjjjjl ^j^i i±jjJjJI 
ifjfiiijJLl ljuk (JLl>. Jjjj^ (JJ)J t_flj.i.if»ri)u L^J y- j) ,a mi . o A^Lcill JjLuij) ^ "r -w j) 
c-l Jl^JI Cj"aL»- (j£. 4 j i ii i ii y "ill CjLjLuJIj} ■ 4_ t i b e- J I jjjl 7Ct \\ j-ulI (jl 4^>.jjll 

.Centre for Science and Environment (*) 
.Friends of Nature (**) 




I JL4 jjt (±C-J (jr"-J -iImI JuLuJI i_3^jlI1 f^Jti '".-» xi-at j ■>>^.tl |_^j ajJL (-ill 
(^ 5j li^ (Ji^j 4_j1 J_££J,I (j^a jjjSLJ 1 1 ^ j't L-JU^a (ji^>J ^ J ^J ^J 1_' ' H J^f ^ 

(j^L*j tl>laj j_jJLaJI aJL*JI (j^a <iJal U11 ^^k: juljJUl i_J Lill 4 jjl" (jSLaj 

jJLMj ti rtlVtl L^JoSL) *\ r ii "" (_jjJlj '(JH— tlatjJajj j i II (j-LflliaJll (j-uaJj ijjoiLltl 
p-j_u 4 ii inl^ (_jju^i! ijdJi (JiL^jj . 1_JL>. SjoLuJ! ijjjj <j-a 4_ii_^ill ,^3 4_oljLJ_i_ul 
4 a , n-> L«Ju l^_ji-l Juflg <J o a '* pL*Jl>-l (jj^J . j»J)LaJI Q^-ill ^^ 2alU 11 -^jj *i^ 

^ ,(*) ajjjjt 5io;-it 4aS^,Vi ui^jij .jjJjjJI uiLuJi jl. a^ui ciVi^ii 

.SjjL*lt! 4JalUU rjtp lt^' <_>^L>JI f-IUMI cjI£j_£i '<^*\ i^l S^LoVIj 

4_djjdl i_£Jj[^Jj^ (j.iijjj tJjj-CU L*ij|^3 jjja » a"*-"" IjLdi dip i"< a! 5>a£.J) d)f L>- 

j) i n'il£ji 4jVj LkjJLa S-ijyiv }aL 4jj^;i 2LaJi_La ^^aj iWinrock International 

(J^Lej)) : JjLJta t_3Jub (Jjjfi seij aljJlI^U (jj^-usLshJI J-J-«->- LfcJ ;_£ JJlj i«u£j^j9 jfl 

<LjJL»- l^JjSllLaj V ^jLiJiiJ 03^* ^ * * j-stil #Lj^SLJI j^jj o' ^ ' j^ ' Y * ) * aLxII 

i_3JL4 jjfej .«j£j^J.I 4 jt ^"i yX\ SjJLseJUI 4^LUJI JLstja ^ j\ ^"miVI JM-i- (>a 
[jj^j i ii i(JL>- (_gl (jJ-C- tjj-uj) <i la f^lj (jrJI 4l_l3^>J! jjSLI . V j ^G JSj 7t-Laj '(Ji-^ 
jj^-^SjJ.1 (JjO J)l ii" i nt,l (jj<jJJl ^JaLLaJI ^"Lj-iI ^_ 7 ' t " tjj -\ il aJI )<_i («J Lo ^l j ->~ r .i a 

. I J^jjj jJjIj^h^J (_>-u- \ tg (J^j (j-« JSL! (j^jjliiil 

Ajltlt j-^j-o (j£ lj— ti-l ^3 21 I JLos i±i-r_i JLa! i^>- (_,-lc- O^ L«-^-La (Jh» (j^>J 
^jl^id Cl»o . 4JX. jJ_lc3J ( _ jj jJI 4 I -*i 1, 1 (ji Lj_ui_Uj VLfl-a j-^uJJ i^JLl^JI <U_i^Jlj 

Cjlj j -,LiiJL « i. U 3j)l a ^J Sj j J^JI ^j aJI (Jj_^j Ju J lj. f-jlj (*JL-C J "r & f-^j—Li 

Lo i,~i l<> «" Mil ^Jj ' d ^ J *'- 3 ' tliLajijiJll I j >J-lj) ( >" i> if«-u ^_)S-I .4_uLcjJI 



.Agency for International Development; AID (*) 




j p ^/>^n I 



&3UJI 



(jrOt 1 (_yic L_JjLaJI (j-0 2jl JjV (j£j . (j^_J^Uj 3l_l_9- |}*'" --' I j IS. 1 ' - ^i I M 

jLit .4-jjj < j<tl CjIjIjljsVI l(j' <i,I S a ^ ^Lj ^1 ...4_i_CjJLl oX <miU 
Jjl_>J a J V" i»" (_pj| -2 al Ull 4j_3j!1 j >l Lta-aJU ^Jj-aVl (J^Jlj ^1 j^iLa-LJI 
*L>-J iJ-LgJI jjh «L*jl_5JI i_aj^JaJI (Jl=> (^ (JjUU aJLifc Sjj tVi ^ I jJooj^aSL!! SJ^Jj-I 

(ju j-o-^*j Pondicherry <^j j mijJlJqj ^ f-jj in a L£JLuk» : 1 JsjI jjj S".tl ^ 

i^UaJlj SjLg.1 mi a ijjllaj *-a i4_i . .. jjjJt 4<i Mill jjs 4_jjLjj_^L!I CliWjUayi 
L^aljLJr'iiiil ^< gj a 1CrJ iljJ,l ^ 5JLqj>J,1 l -* 4-uljj -»ll iLaLUJI Lai i^j-cu^oiJI 
CjLJIj-j_"w (j£i aJ L*JJJ .((|_Jj_iIl (_ y 3 tLaLLaJI ^j-s '**'' w J' » J " <— ill 1 * Jl_lJj_j] 

4_aLLaJI» 7r It-i <^<ij ^U *(mi I j (^ jl j'vll 4_uju I a i \j, * -r "!L (_,_* <L_c.j^Jll 

(Jlill I i'l g a imJj_>-I CjI a-lSLi a .(^laj—iJI I j-gj ^yij l_£j| jcjIsIjJI (jSU i«4_jj^_SJI 
• ^A>^* 4^-'<'*i<~> Sjj ■ j > ^jaV! («-ga I jllujj (j n**Mr <j-a M^ (jl (jJ[ j 4 mm mJjlL^JI 

La I j A^ d AtC", tl ^jl ^JJ SjLiVI (^y^ LaLiJ Lo^e-a (jLS (jn'jf jl JL^JJLl <jjs 
CjIjUlU jjji Lk^j-Cj Sjjiajil A j mi <i ."ill 7-l_aJ^/l (j-«J ,» <Y Ij i u (j-»a : 4 i ii f JiLaJ 
(jl ^jJLi Jj^LllI J^Li. (j-JJJ Si'lui (jj_i 4 j mi j *tl L-3jj_laJI (j iii ->o ^ii\ 4_lHJl1I 
iLpojj JUaJj J^J-i (jr^- p j' a ^>-^JI J-*"- 5 ^dji (oJLjlH (jt^ ^l^>-ia-flJI (j» Ij J~i S 
(^ J"i n Ti 4 j Mi LmVI ^^"i-t-La. (jl I «i fr Vjl :(jj" o g a (jj'it^ffi ^J (j u" i ■; t * jLjil 

4Jt 4-jJiLiiJlj t snazzy Sj-ifcLJI ^-uj^j^J^l 3J^j>-Vl o^J 'cr^JI #Ulj * I Jul! I 

oJL* jjlc Jj_ua_>JI ^yB a^_u3j_3 jmt J »Lij (j'v II j-3l>i jLj (Jj-J-flJI J-a (_yl^>- 
,4_JLa CjLiLc.1 (jJI rtoxi » ciilj (jl tcjusIjJI (j-a3 iCjuj^-uaJI 
tJ^iJI Jj^>iJ (jl I g i^v 4J (iLij^SLIt (jl JuSiG j^ tS-a-a Ij^JJJJ (jlS t4jjL>. (Jjoj 
^jLaJI (j^2JI ^yl\ 4_oJLksJLI jj ,^*tl j^ j a aJI j^^a Ljja-g.1 i ii a j<u (j^aj i4_uLlII 

Cj I j i ii~i ^jjj S-Si n't i ii V I ^a (j^-tl-xt, I (jls i nil ijj i(j^olj (jL<-u (_^aj . ^jj^ mi ■» llj 

(j^jj-la «_jjjj S i U i 1 1 cl mi i < " i o ' t "i *<> i l->-«,,) (j^a («_ii«_jj|j J >j ^jj3 i i j j V— 1~ * 1 

^jh' } < ,. i" n\~i I <i n I i 4_ua>jSJil SjUitlll ^^j La ( jc 4jjJLl)I (j^jV j « mi aj 

ivideo link 4jgj, > j a <iaj|j Mjjjia o-c >4_ul , mVI 4_iJJ| ^ jU"i ^ druj^j-ill 

.Draught Power (*) 
^ tuLi^Ltilj .'iMI .--."Vl .-.1 ; :~. »l i 4-', .,, 1 '.(^jil ■■ .11 '.-t- 11 ) Jljj ;>» . .^ . U-.11 : telemedicine (**) 

;!. j"' ' " J d ' "* ' "^ djl_i3JL_>JI " 1 a q /^o J^-J ' ~*' rt J* * ! ^J u. i jj^i "ill q .J . i. ■ ■-» '1 ^2jl_a.1 ->JI JLJJJJ 

.cjLsjJJIj .cjLa^iill ^3 ,J» til cijl2>Ljtj .^.i a ia.^1 tS-^^pil^l ijL^JI se-commerce (***) 

■iii 



4_iill Cr jjjjLa <y9 I in rt'i (^Uj tpJI) 4-»Sjj_aV1 Lajjfe^LSjT dJjJOi <_yJ3 <_jMiaU 
igj " in a ^"i ■>■ ^ g o A *~\ \j\ tr»\j (jJJJI t>Oj-ftjJLI Jl rtt->VI (j— a J J,t »H 

.LI ttl mLJjjdl 
iJLi^S -ij>^ **-«^a ^LlJ <jrJa LL^- cr^- La-&}K u^ A ^' a > 'JL*- c5^ Cr^J 
frlj ii oil j_a_al oj^ •^- j0 ^' iUj i.i j" (^a tls^_al i^JLitll J.L, j i » ^yit ' >j *" ; ^ 

SjJuS {_£! JL>-JJ V 4j| 3jJ^_uaJLl ^^-iaJ V 44_jJLa CjLJLc! j^Jj LujIj (jj^>-l"i irj tu 

iiil^jj-Sj j j mm jl iaJLaJ! «i!j-a5 Ov SJaliaJ! (jjlc Jj m-»JI (JjLs_a *J3jJl ^^lc 
LJL>. sL^^LII ^_J| J-i-aj V tjjJJI j«JL»JI tjLSL-u (Ju^ <jf ^j (jJjjJI tiliJI 

(J-a_£ ijL>JI 4_«_j_aiaJ i4_j_2_J| Lat - I -j J^ ^ 4j^l -rill jl <_inVl *-3-i p d "^ *V 
4_Sj^Jo CjjLS I o (j a <Lj-ojSL>JI CjLJLcV! jiu ^1 ^jjja.1 " -a- j i n («l£jT tuoIjJI 

, ji 
<_yl£. 3^-ii^ <U_J? i-i3LL& (jl ( _ ;r jfc _ J-« «" La I j j **X t _ y lll - 2 ■» ■ ..l -wt| 2_Laii!lj 

(JjLSjs iS^_lj^ jjLi^.1 (_y^ Lj-ILc. (J^a^Jlj ^o^J) Jj ijJjLiJLi (Jjji^Ju al^ <iiitl (jl 

Iflrtn-M (jjJI "LJUt jJLJ,La ilflajilrti (_jJ& iljjJl J *■ *"■ C7 lI1 elj^SJI CjLoJu>. 

Jj_a _ iJaLLJI *LjjV aJLjL-iJI jjfj 3j j_2JI Jj_<-JI ^yk. 3^_i_2LiJt JjLUI 

(JSLl ^ i ^t tJ3^ - 1 - ^ - CjLjjLLljJI (j^e—ii 3jl_clj ig-^ a i«)Ij h2A-"JL>— J^l 

4jj_tit>iJ1 (j^LJLl ^yS 4 t^> i n_a.ll.! d ^ .U.1I ^ . ..1 1 ^ ^ A " ^yjJI i*ll" ^ya ■"iljjLC 

(_,rtl"" ^ylfl SSLxjiJI (2y> sLi^Slil ^ylc tjjl i^-cj oJJJt gl jir VI tjj-cjIjJU jl 

4_ijLlJI 4 jl t ~+*]\ (^laLtil tjK i ii jj_a 5^_oj? ,J^ (3^-^ -*! ' I J^" '" Lj^ojSLs. I af J 
I i \ i a j-i-u V I diti CjJtSJ liLa . g-jo mJI e tj_jJ Lj^ji CjIjVjJ 3-JljjI J^)-xj i^& 

j_jJ<SLj Sjj^>. ^If, I 4_^LLs ^Jlc Jj ir^ -sJI I a 'i\ <i j,, i ii ^ ^ jla ijJJj ^ If ^£>j 

Url_iL><il (jjut <j «" U jjj glj i --^l) tjj— «£3 •3-£j!>-2Jl 4_^LIaJI o1jLj>-j Lfc^_flip 
4 j i ii <i i*iill <LSI V)ll S^_ulju3 2ju>-^^_l>-G (^J^la (j£. 4JjL^ t-Lij! ^ «-w p j '^ ■) > 
fpLjJuo (J j ^ i",ija (j^jj^S ^x -- 1 ■ ■ » /■> 3 c L«JoV (_y^So ^^-Aj) i-ilj^jtjN VO 3jJl2j 

. Ijjiu, IjVj J A * (JjLo-a 

JL«_c? JL*_a ^ Jj_i.aiJ ijjj^La (JjIj-c ^f Jl^-jj V du- a - t<3_*-JI ^j 

(_yjJI (JjLllI 2_ajL»J l4_U3L>JI J^JjLLiiJI Cj(jJjJi,l i'iIj .'l.^ ■■. , „ -r- . <l ,1/,-iiC . .".tin 

(j I (*^j Lr"-J .jj) i^*< iiiu (» i ii Tj (_pJI 4 i iii j\pl ■• ' ^j Sr " ''^ ; •"' Lg_tll (J-uaj V 




Ci ^ 



feSUJI 



3 •■■'«! »tl jf ^J iaLuaj i4jLil3 4_ti3jj» jjJ^-Cj,! ciiiJjl LaLi^LLu ^pJI xJLJLl 
Sjj iirtll tli^ijJI <_,j-»* 4JLfl i jLt>- 2 1 j^o J-i-<^ (j^ 4jt<aL>. jj£u (fi <j iji 4_a^-a_>JU 
• j»MIaJI (^ ,_j1j-«JI jj» Vju j»jM-JI JUI <jl^ Jj iri-tell L*_A 4 a ilXl p u.i_-y Ti 
*/0 * (jyifi. Jj)-J j-*-^' Jj^ Cr^ ^Lj^ fl^tl jl At I'll «* j i ■■*' jLfl ti-dJjJ 4--r ^"iij 
^jut j j mmj ij a ,,aJl ^^3 LgJ SJjLaJU (jl JlLJI ^yS aj_»j Lq*a j-_tiSLl (ji^l cyAi 

*jJlo1I 3JjL* Jijj-u ciiLlA jjSu jls 4Jf (jJJ ^U^-MJlLj S^_jjl>J! 5 -l.T o ^ T t 4-^j*i!l 

.<bjSjII aiLtoJI ciKimi 

i 1 « -r mi a JJl±j Ju3 4_Sjl_iII Ljj>.jJj_iSLlii! I , \ \ -uj r-j^aj jl (*^J Lr^J 

jj)>*Vl il liLaJa 1 a I J *l mi a j-lf 4_l 1 _ 4jal m-Jj _ l~ r j "l J l il 4J1 j-a (_)^1« jll (jlrtj 
aL<i"i frVI (_£j JU j? JUU * jVI j-a 4Jjlq Ol^JL-u JUlj jjjalj jl-" 4-ijJuo 4_ilc 
A • ■■*» 1 JLjjjJ Julj <J 4 < JjuU La . I g~f T«n 1 i n J I L^-al <wfol 4_<j^S_>J I JuLajj i LgJ 
jJL«^ 2bj_aJI (_g^Ti_i ii a (_yic. j—jjJlLJI (jl (_yic, ^aj J-*J . 4_^aS_»«JI (_y3 l^jjj 
j— a if I (jJ| jj^la-Lj 4_j_a-JjJ! ^l^> .■ *>* o^ '** Mi^f jJuLLia 4,Ti, iiK"l 4 j mmIL 

(_yJ*J 1E+C0 4 aJo_La j_<a ij i_Lj ui (j ■■ ■ jl ji*i miji^-S JL-ae ? fl ii.f I mi II j^-*-j 

(SjJLxJlI,! 4_^LLaJi CiLcjj mi a Jja-a-j ^^ 4 mi^»*a 4_j^tjj ^ _i r 4 mlS la 
(jjJI 4_aLLaJI CjLcj^ mi a (^ic 4-lTi- a^?Lj f._y. L a-a ^^jsLiJI «JL«JI ji» : Jj_2j 
Mgjja- "i i ii (jH-II 4_aj^JoJL j'Ciil <J CjL«^SL>JI Jl 4jtjU.l CjLjj^JI ji/ C « 1 M i. fl 
r-Lj_fl_a jl (_yl£- j<nni j_i^ajj . « L^Ajj-o-J jl CjLcjj^—ulU i>JL-4) 4JLl-u3 L^j 
(Jl^-"l (3-^" t^ 1 jj jl -H . i l j-3j,.^.« "(U »JL-C,I i ii, a ,_y3 j-«^>-J 4— a!, I "i mVi 
JUai ijJ-JJ LftS" JLj-iilll Jjtt.."i mi a (_>-J^ '■'j^ - ^' IjLftj .4_aUcJI CjLeJU>J 
(-i^ (juJ->JLl jlSLuJI 3jL£.Li ill, Sj ^,"i j a ijjLfljj »j|juu3 ^^ lg"i i ii mj-a CxJi£ 

4 mi i nj_a j-a 3_aJ_aJll ^jLc.^' I J1j_a1 a 1 , 1 t1 i h I— j-3 . rfl J in li'il SjLcl i n a 

E + Co 4_aiaJLa j„a.!l" m" i Laj-j ,c. j Rockefeller Foundation j±L_i£jj 

(^l 4_l>sL1II JjJlJL) 4jLiLJI ^L^-^UI l£Qj ^ (*) 4 ui ali. J1j_al ^JJj 
LiUj ^ aJo-UI 4_>.jj 1 a £ '.4_i_j!aj j^'v j.a S-SLLs ^^—SJI *.LjjJ ,^^3 <_lC.^j 
CjI j-T" jjIj "i, i «ij «_ti>JJ iSjLj -^. (J-o-C i In W>-V- jljLcl 4_j_a_t^ ^j ClLSj Mill 

.udJj 4_iLii La j »«_jjjjJIj cjL«_lJLI 

jj^j a_a) J-jJl». l£jLjo ^i.na ^ j.jLJr' m_i <_£! juu JLs ^j^.tj '.(_>juiLc. JLo (^fj ! .risk capital (*) 




iLuujjr&alhJI |-Ajd3 SjS^uoJI'kslbJI 

ft |j_2_il| (j| 4 iij rt-fcj /nji < n*itl 4 j oLiJI <JjJ-H (_y^ U>^ 'J « ■*> U (J-^Lhii 

^j^j Q-a-jlj-j Jl9 jjJJlIu cLfijJI uV,Lu ^1 Cl^^lM i E+Co 4^_IaJuo Jjj* 

Ij^t-ajLj u^ ^ cIjU.j^JL. <jg« A -;U jjl y^>J! ,>4_a f/AAj '/AY 

tj.1 *"*""'* *— ' ^ J '"^ ' O -9 ^4 ^-"^ ' 3j,l.->.l I Cj L£^_JuJ t O , I o "i r I JL9 J . LgJL) LLo 
CjLjjLJLa (_yJ^>- i(j-JUjjJI (_j-ojujJ La J n..a |_£jJLJLll kJSJLIi £_yi Uj_> idjjj 
JlcIj 4JU ^ 1 ii'm <_j^LuT lLILLAj .j_l>-LjJI j\ <LajL>Jl (JjLLo ajj-uj *-3.i 
t-Julj-^JI CiLSj «*» (jr->« i <* -^ j* " t_£JJI cdJJ 4_j_uu J-A5 i<U<3L3> 4_o_uaj 
I A j'j ■*" (^>-4-i ' ''j ■ ■■ ■" d -I J ■*" 4-Cj^JLjA CjLaLLaj «_u J <i"i, «jj <4J1 nlll 

Jclj l^ dil j 1 r ^^Jj 3 ».l — =>JI u *l j I 4^j 4 4_jjL_»J! j *.Llil <Jjj 

' "" "' *-'J * LajLJLa " j j '^ i—lL^a *-3-i jl <4£L>jJtl ^ ^ ^jl o"mVI ((J_lL>J3) 
a ^ .U Stl 7- 1 " .j a jjj i4-]aLLaJI tiliLatJii ULj , ' fl » " jj_a 1 « ^jj—iZj L) £"'_)» 
U^Lc ^«jt mi "m tj^- j l Lk XI ^j 1 \ g « 1 1, 1 ^j^laj j^,^ 3jLg.L <nt ,l j^ J "i <i *ij 

jl^j <L$_iJa *_<jij-111j 'jp^jU SJal UU 4_jJLaJlJI 3_tiJ| ^yic. 5_t^aL>J.I 

oljj'i/lj O I _i i ei "1 1 1 ^j-IJ (Ja^ajJLtl (_^>-l ^^ 3^J-C CjIj i 1 nl 4JLj_3 J <i f 
(Jlj-jfl^i (jjjJJj i-jl — =e uol (j^Q t>JJ ^ «_iJLl f.zjJb <— 1-3 j . t "it 4 — oj^UI 

Lkljuf (_yill 3j j jfivJ I 4 mi ftjJL) Lj-jJej^ i micro-capitalists 3 ^.iIolj'U 

^^3 4 ft j -v iii 4_jJL_3 4jj_j3 (^JJ « (^ j j_i Lj )) i> J i-T La J if. (^jLLA ^JJJ 

(jl_£» : jiLiJI (3j_ii (_yi *_3j 4_jLii! 3^_i_2_3 3_j^j cr*J i Bihar «jl fl j;» 
Cjj_i_jJ| (J^ <Jj_jL? LaJLlc iLAjLjjj 4_j^_2JI f^A «_LisjJI (^Ij jl^ ^jjj-ll 

iSj.t. ■>■" U 4^LLxJI Jj-i-u a I . > V" 1 1. 1 julj (j^LIj i(jL>.jlJIj t-LLluJL- 3_j_jJL«s 

(_y3 43 Li jl *" j i I i r-> l^g i4 " oLo *J_4J (J-*-^ i>JufcL!u La (jLj JJJ_3J' ^>- Ld 

JUI (jjiT^j tLa^Jl ^ J iii ■i IL cilj ii all j ■ ^ - j ; ■ - ~ Jl i "•.■*.} i^yjl n~M >La. (credit risk (*) 

^ J j j j i -i ^1 Tl L j_o 4_Lol 4_J 1 j , V j nil 4_4jS^JI (_]-i-3 ^j-* 5j.l i <y II Cjl, L t mil <j^£j$ -i>JLil^_3j ^1 ir> J I 
(jjSu CjLSj^iJI J^fl ijji ojj i nil Cjl.li.n1l t j£J ([jj^Jll 3 ^ I ; U Lgjl^.nl i '^1 .Vljjol Cjjlji Ijl 3_ojSL>Jl 

Lilli ^jSLI (Ltiajl '"'l ' '1-11 j'^*' jji^ t\j-uS ^^La^U jjiajjuj cjLS^-uJI (j^/ >j j.^ ^"11 VI <i~i-kI j >^i 

.^^jII _ ijlii! jjlj j-ol 

j'\ (_>isj-3 t^it Jj n »■' s-.ll , .tu -j j n"i 3 _■ i- «- ijjl n "i^l (J_i1V)) >U; .x i credit check (**) 




e**?^ 



&2IUI 



(^J 7c-».LlII 7TJj *JJl I JUk j*J 3t liaj (J^ uJI jj- >_) "J ^* a i<Ja*JI f.i uJj 

jl-j-Sj tjJja-II iM iMI (>£: <*l jftlj _ AjJl-L^JI 4_jJljjLj_ill 4_^SL>JI ijj " ,,,< a 
J^al t"tl (^J^. lj.il " f I o^ 1 -^' <«>LLaj "V * Q^J ^,111 d>>Liji3_iJl» t( >jtJlJLI 
j^J y-l~i ->< i ^jPJI CjL£.j^ mi U t _J-j^j o"il 4_jjIojj| Cjl_ajS_->JI «_ja ^ ■"■' ■ * (JVjju 
j jf _ 4-Lal i n i_i _ AJb ^jjJIj itliljijjJI £ya jj^J^-H CjI *i a jl Cj|)_ii_c 
J^L*- (lv°J . (j^i.> g «~ Hi i 7t i <i ijo^jJaS 5j,.i_ « _ i^ a iJl_j_o J-i-l! ^ J— O-m-a 

iSj^lJ;! oLijLaJLl jj^o La^Aj ^investment pools «jL*iluV1 CjL*j«*j_ui^» 

j!) jl_i_<-saJ! aJsLLaJI ^.t jt" a ^\ Jjj^sjJt ^ LjJL^- E + Co 4_*Iaia JjjLj 

Jjlj "VI ff> g "il <l ifrl ^ jJlj l3j__L_2 ill (JjjJI (j-S f(«jfejl SBjj ^jj »- L*JJ 

.iaJUjJI (jr^tjlil diiJjtj ZLJUmtjJI 
^negative concession k^iImJI jl t" «V1» ^y^-mj 4jjLS_-a .Ll^j! n-dLL* 

^TllLslj^il 4 jMiL-uVI CiLaJL>JI JUj^j 4 i^V <^»V i L^J^Li. (jja oLsjSL>Jt j^J^J 
iVj a~\ Jj-iic 7UAJJ iS^jLuJU 4_Lflj^JI 4jjlSLuuJt CjLcjj^>J,I ji tjJLdJI j_£JLiJLi5i]I 

u^a (jJj-ui j&-£j . 4_JU1 cjLjI^VI Jjs? tjj ilUj jjjJI (jjjul^-al! t— iLaJjJl ojuk 

jjj l^al, l>"i nl (jLSLal (JIjjJ (_^ujjG La£ "jLJ.1 , - l i5>^ Cr^ ^J^-' ajuk aLvV" ml 
Sjl£.1j 4JL^ia-j j>j)(j nU I juk Ll2jj_31 L-jj i-w <">J «i"r I JjSj .CjVLtdiajVI JL*-j« 
4_uLUI (jjJoLiJJ ^Jl (Jj^aJkJ (iLjj-^Sl! 4 j i ii j ijJI 4N < i*iiil *_j_uiaj /jjo ».' ■'* : Ltiajl 
g r i«i~ f i i L^-iI iLo_jSL»JI i "f*ilr 1 i Jj-ija (JSL1 CjIjVjJlII (jjs CjLLo 4-«^aj iJLj 4-iKjj 

J ^i i i -) jj Cjljl j"i aL jj, ATi..ilu j_ylll diL^-JiA) tiJJj (j^. Lusj-c ijJIJLI 4jLcVI ^jut 

Jjj^ajij LJU- j-alij (_^lII ^>iJI i-dJlJ 5_ujijjjJI 4<,i uitl rjLi- fljJL-yltl 4aLLaJI 

.^Ljj^lJl 4<jMi Cr JI 
4_l^jj>- iiJuB-lj Sljj- (j"m tjl ^JL«JI ^ iflliaJI *.l^_iiJ ,j\ Jjfc ^o^'j 
CjI <i Ki tiiJj t jj=. i4JjLtaJl ^-2-3 JLst^a ^^3 jjjjjljj ^j i^ J-*J ip^-j-ajjj^. 
AJJliaJI ^j-o 4j*-L>JI jJjkLfeiJ jjl lilaLuijJ i LllSLcJ V» :^jjvar"ll jj-a jlicj V 

4. L i^ » \jH I jjIjjJI tiilj jj-o (_j^>^L>Jl a g « ■ .ij V ^jLjijj ^jLiLa (jit Jy>j U. 

^y^a 1 J g i ii 1 1 jjsVLj (_>ujJ iaLLaJI 2LaJaJl ^uij jjSLI . . . jj Laj^>J I j j-aiJI ( j-o 
JjuS jjjo Sjl_i_>. 4 j r L n _-w |j j ^ -w ^j l*i , i im j _ ^jj.1 <UjJoj 3jJL*_4 4_l I^ _ c 
^1 4^L*j jj^eJ ...^jJLl ^«i"i-*J,I jIj-aIj iJLj_^Vl JLj»-jj *CjLojS^»JI 
(3jj_ssJU.I 3_SUoJI Jj-4*j 2_aUoJ| 4_tJL«Js jj)_«_ll ,> ^->.M (^ ju)JLl Jju 




iLtajjJI'odilhJI i,nih 9jS;iAjri>slhJI 

3_Lotj <ajJaJ CjIjIjl«V JjIju j^3-* l?-^' 3 ,» . i y, 1 1 oLtiSuJI « j^ iVi ijJJj^j 

^jj <w"i mi 1, 1 "j 3*^ ,i ui-k (. , , .i'i'Cj^ .» <i"-»JLl (j^SLftjj i micro-finance j^SLJH 

Cll— ml j r nil (J » d" (iUj-Sj i(jl3 '"^ Sj_2J (jLL«JI Jj^iliaV 3 <i i nLv. 3_»_*A| 
(^LjlJI Jjljil ' > (j * " (^ lA^L?- 5 JJU - ^^ J- 5 '-^ e J 1-*^ *3_l£JJI 3 j a^SLgJI 
2_5LUJJ J;^* ■■■" ^J] (J j -»■ *i 1 1 3 A n f (jj ' "^ CjL>-^— us} fO-Cl" iii» : }J-j|_3 
jLii- Vlj .((ijJJj (Jt ii"it -l.a tj ob-^L_usaVI aJuA i,*n «> i<"> jJ it-irt 3 ijj£LiXI 

jL>oVI ^ jj^Ltll i^LLaJI o^jljj t J«A^L (3^=*=^ ^ <-£Llo uf c»-* ^-AtH?^' 

Preferred aLuoJ>X\ 3_JsllaJ1 3 <ttVia <j-a i Ij-jjj [j-ijj-c. ^t-w ,„' ^Jj 
1 ^ , .,1 ,, ->. ■» ,<~ ^1 _ 3 j i j jlj "^ 4 j <ij^_-w j_ j_c. 4-*la_La ^^j - Energy 
ojufe ' j -«'" j_,_3 1 j *■ /- I -| ->-■ dliii v (^JkJI r-Latill i"> ii <^->j il niJJjd 

^ j V i«a j-^-i J>^> o-^- 3 t "^ \ jJ I 3_jjLlII (^j_3JI jjjo ju j . « JI ^^fl 3jjL3Jll 
(jj» :3±jLs tiili (j^. cjjJLjcj t Luzon highlands jjj^I 3 > .;-> & ^ 

*-A J «1 « U (J^L>- tj-«j "f .'J d 4S-X— uU 3Jj lr->J-^a j jf i_£j_3Jl (JJUfc 

sLLj jj^a L_^_lj>_fl <>SUj ibaranagays ^ o m* ^^lll 3_»JL>J,t (j^JL^JLl 

4_al_c (jjloLLa ^J] r ' 'j ^ ^ ' ^Jj i^jJjJ ?j< i^ < 4_ajl_a _ 4_ljj^S a It- ■" 

3_aJU,l iJiiVLSjJI o-oLa . 3j_*_ji-a_*3 3*^1 mi (J^Li. (j-« Bjuj_c mJj-^ (_j-3 

r-l^r i 1 1 fj i n j.5^-1 1 r-1 " liU (jl Cjj-^J jjjijj-c. ^SL3 iCjIjljJL! 3 rt K" J-3JLJ 
Jjjj-ts (j.^ « i— a i— uaj Lj » jJ-»_»J1 j_y3 K) o ittLm £^_jj^_3J! (jl 4_3_j_3j>. <3L^ 

4_L>J (JjC i.*ii"j pjj . .. A'iT I j <) tS i 1 i C i4_lL>JLi diLuLiJI^ 3_JL*jl3! J J A J~ 
4Jj_UL f. V>j $ *C M (Jj, i^>_^3 ^,3 (_4jC.jj jj-a » jt->"i i ii j ((jVlj .3Joj>J,I 3j|j^? 

^JMJJ^. J I«^"|J . jl J~'»^?l '.'•*- ^ '~~^ J-^"^ tj' ( . ' *?"-' ^-*SU 4 L^jJLc- (J irTteJ ^Jl 

J-uaj>o aJ if-j^-iSJll I JUfc J i ?-> ii d> :dJL3^ 1 1 ^" irt*l < _ 7 ^ *>-^" (Jjuafll ^J 

l^j^l t"n jjl I j <i 1 ■»*> I i^»jl L^Jl^ i ii (j J (Jj t c ^ i mit'^ g Lj ^.t I (_yic. (_j^_SJ1 




. * <j ni'i (j-=e_>» :^$Jj (^IjljjjI I ^ ~ f \-jus I <i j i n -v. ijl iJj^iLLaV! Cr^- * n^" 
id <i -V liaJI JjJ uJlj i4 o se liaJI (J-jLUlIi :«je us jjfe Lo (JS iiJLi£LdJ 

IJlA oj^j i ii Lajj . 4_»oLa]t *llai.Vlj (aUajtll JLLa-lVlj i(_£j_j£Jt i_jj^j»JIj 
(J i ft ii t,l .S^j3jJ| <jl-S I jj I j i iiLua 1 Jl4 Q_J > J ' " c*J "j' » ■*»'■ (j_>-^ _$■* 0>-^' 





^\ yv*. .^ 0JW\> 



<tSj*"^l -5>3>JI j^ic Jl^Iju *2 ULc (j^jJS Jjrs. 

3a_c^jj t «ij ) i M Ij Sjlj ir,U ' ■ ■ "^ -j V 

...L-^j|jl_a^a fiJte-aJI ^jt-i" itj V 

oI^jLL) oLol >J J|j .oL^ljJiJLS a-j^J^j&i 

j» J-SJlII Jio ^ »4jaLkJ| i»JLik JLJjjJlJ ji^T jJu-a-A . ^ — j?S 1 Itj .Sjljj aJI 




AoAStLTfeSIUI 

( _ T 1£. (Jj ir> -»JI £>S-3Jj . 4-31 Ui VI 4_u_*_a 4_jjjl 4_lulJ ^| j. i .» a ^U ^ ~ £ a 

jji-«J L»^ '.5jJ ,-y;,„rt.tl JjLuaJtl jjjO liAJjl^j 'l£JJ <i -wal JjJSjJI Jyi tj^jj 1 -' - <^ 

l>ajjj .SJallaJl L>L». ^ LiilJSj ^yli.ljkJI JjljJL».VI CjI£^*js ^ 4_a|jVi ml 

.Jj^jija fjifTt '<i<i t ^ fci >■ j i <i 4J1 t<G^Uaj d •■•'>' jjuiluj 'llf^JJ '-4 ^JLJ^ 8 

^ys (jjJ „t tA . ' '.J Q .' " "' ' " I ■ d ^^~_' La fi^*£ »*->■' ^-S i jJL>Jl 4jt_LiLajj 

(_yJS i4_L9e-L.a j jf 3jj <rtt tillj (jLS jJ tJ ", J fc. tS.il « .fit *Jl_*J1 j <i"i i in JL3 i(jVI 

4J9LLJI {j£. (Sj.i >ll 4_j£ tjL? <j^J9 JLt_j^ ttiUi k-/jj .^jjji^Vl -ijJSall <GLajl 

Ij. m V l ijljJoVI < j r ^j-c.j (jrtjkjJlj«J.I (_ylc. I j i f-> "i <i <i VLss^a Jj-*J 4_lLj >jji > J <jfl 
* ji 

JLfij . lii-n-a <jL£ iJ>j-3 (J_>^ (1)Lj jL2ic.VI ^1 Uj-cjQ 4 a <nL>. 4jj? £>£- ' n ■* ^ 

dllj^Jj-SjJ. tj^ II {_y£. \„\t «J 3jUJL£. dllji inl^ f L» ■ > (Jj Vn jjlo *JL*JI (j| TUOjl 

4_*_Lj »<_>* J jlnM jLiJI (JiLa _ <_i>.| (_£j^i.| jjtj I ^ -r* a i/^ir iill fjj-n 4ij_a_jJI 
ajxII Jj-Sj £>£L1 - (J^JjJlj^JIj (jjJ^SUI jj-a TS-ij-* £)*■ *J^^ 1 ^1^ °> - ^Ljj^jJI 
Lai . 4_flLlij ^>-iSl Sji^-J^aj J^ "< TJ lilljjj hj^j^SLII ^ya <JJ91 4 j < .i'i i _ r ^- iSj) " ■"*•■ j 
l5' UJ- 3 Lh* »Lj 4^11 'AjJjJ 4lSLiu (^ JJI hjjj^SLIL i la . t JjJLl >-o-C- i(jrtJ»-jjjL_i^JI 

, 2&LlaJ| Cj^LaLv. 4^^ J'iqj^ 'f^J i^l o-a CjUiljLiJl 
Ul" : t?-y ^-*^ »L>ijVI IjLA i^iiiSjjj 4«_aL>. ^j-* 1 cH> JJ 'j' (J "J ' "J'> ' A ' ' '13 

tl ftitturlj .iAAail 3jli| LkjJ^ij liaUoJl cjLjjIjj Ig'ii mi^ ( _ 7 aJI ,3jLi>JI «-*| 

<jr l^. (j\z*3j„y i $]\ olj JJ *JL»JI Jj i'n n"i ,J^ t(j^ < t'^>ULl (j^jJall ^JljJa <>Jl jj-A 

decarbonization «(j_»j^SLll «jj» ^J *L>JVI juuj - - ^ U ^ jLjijI ^ jjjj^JI 

LjI-JuI ■ « j I ■ » ". 1 1 j ,tst c. J- 4 ^"i -wj . ((4_SLLaJI ALki_) jj lr>* I I'i j ^ I uil—uil 

<- t k i 'i (jrLc. 4j^j_>J < I oj'\ n\\ 4 jl i,«r>,,ll Jj_SjJI fl^JI (j^» (JjJe_lJI ^^ CjI « o " ^1,1 
4_aJiJ CjIjUlII j^J lj-x>-fj '^lLjLxJI oU^j^j^Jui^JI (^j l( J3Jj-SJI ^ 4jJLc 
Jajiill (^j r4J i(«_3t^JI ^J jLSjVI (— 1J^)J (_<laj>JI ^^xs tiilju 4jj -»~ a i^jlj-^*-^! 

^flb J!Uj t4-alh;llj .SjljLAJIj i4\^IjJ| c ■ l,U> iSL^L SjJ. w « _■ .U tl jLJJlj 

. (_ j'M"W J^. Ij < jt l J Ir1«ll (^j La >JJ j^ Jj-aJ i_3^ju /oJLlII (jl 
jj-usjlII j_<a (ji^ (j^i>^' P3-*^ LoX.-} (_^^SJI j-j^I (jl J-* LLA >>-^e_i!u.U (j-«J 

J>L>- (^o L^ki j„j ;,«,."JI «j (^pJlj <(jrtJjL)Lll jl^ixJ 3j_>Jl SjIjVI (^ cuJl_£ 

tfL>oV( IjLA <Jlxa-> (jl <ajl i^ill Jj-^ £y* o-^J -^>>J1 3j '"^ c^ 9 f^-^jlj""^! 




jlcUj JinTinnll ta—'auogtg 

<_lSjj-«I 4^>_ii <j-*J GHK 4Sj— li <j>i ijJLi* Cjjjjj tiili (_ylc- (3Wi - 2 *l ktj 
*L£jj 3j_»JI Jjlj-"^ ''■''i " ij»Lc 4jLo (jjs j_j£| i^J-jj ^yl^-* :MjL5 5 « IUU 
I m Ir <jL-£ • Mi Jl ' 4-SLtaJI 4_a_teij? <j_« (j^j^SLlI £ JjJ 5 e L^L> ^gj mi j \\ L yil»J\ 
oLa^SL rs Jl dilJLJ I n ij-fc- < t jjj *nt| <jt>^ O - * t — " jU 1 """*^' J-2^ Cj-^*" j^^"*'VI 
(_£jLcjJJ L4L0 <=bLy "n nlj _ <_£l]j -J-JU^ tjl « 1.1/ VI iUj i^-it 4_laIj Sjjj-aj J-^ »"" 
CjLaj^L > JI '~-i ■-■* _ 3_J9LLaJl 4_cLlu3 j_^3 (j^ajLSj -1j_j>.j ^j j. j ■*■" <JlJ!, 
3jl — C.J ^^-3 lj xj <_,_£} 'UJ^ ^ ^ "-"-I' °l &LlaJ3 (jrt-J Jj JSoJI ^j ^ ■ ^ ~ 'J 

i-rtlUi>>l juLa t LLJLl^ juu V LdJJL> ^jJij .((iJalLJI j»l_lij recarbonize 3_u^ 

jLilJ »-jl if>t,l i>li t-Vi r»l jJijeJ _ ijSLj^aal 4jOj5L>JI 1 Q '1 <i j - SjujLC CiLajSl*. 
Oi \ ii" r I LajJic, tiiljj *Qd^ '*'* ^ Q>*^ L>* *— '^ J '-''* .' ' "^ O-^ (^ c, * J .' ^> M 
.jjlj jjJaj jjk Lfljj <5^jSLj ^-fltj'llj 1 ftj k ill j^jJI lJUfc (ji I U~»- CjLojSL>JI 

.3jIjls ji^Vl ^ttA.11 
cjLojSL^JI o-oUs jj (j^i>^-" Cy^- ->! —«"< VI <L-cjJ t-aJl " in" jjl jjSLJLI ^_yt 

4jLi j_Lii_A JULal (j^*-J^.* J flll Jj£-o-a <JjL*ja, .LiiljJ SJaLLaJI <L>.Li_u 'ji ~ > 
(>« J£ ^yic U^JjJ-J^J'j (j. * Jjtnl l jLiJI (jjo JS Jm ) ii"j hi t Y * • j»LtJI Jji*J 
« I i "i i n (jjJLlI I Jub 4j Lijj (Jjisej 4Jlj S al Ult ^j-LLLia-iLa (j^LoL^e^ p— -^Mj .I-. A'.t) 
JUJI tlol^ L*S ./VO ^=tj ^LJI 53LLJI ^^im (jA olxJt 41LUJ1 CjIjLc. 3-uaa. 
'<^l>" I J-^ LirpJ *."tl jljUil Jyl^JJJ .«LflJlj rjl yi LSHo (^Jt-aJI ^K I /».* V 

aiooU iajju^Ji iSLLJi.^ f>jk«n J^>Vi <jL) ajjaJi asiui aji^j JjL>^s 

^ 4^UcJI J>l <"ii.il I ^ ;< <!_) ^pj) ,crosscutting «3ii.ljLiII>i cjLlLSjJI ^ j *<j 

U^Li. 4jJjjJl i^LIaJl 4JLSj Cjj^jI i4jloL>- «LiLuajj .4 nh-V a S^JUlLo jjLt^a^a : 
La) .<(421iaJI Cj| jljL^aV i^jJll <LaJaJI CjLtflolJI ^ (jj or j^ulj)) _ S ^ A '. ^ jl 

iUjUV" ^ SjljIjJI oLij iJI MgjL ■>.) ^yfcj t Royal Dutch/ Shell 3 <j -':■ 

jl_L<aILal 7-l_>o cjVL»JL>.u jjl* " ' Ln j*^ I i ■■ <i -h i^Jlsi c^jlSLa ji*<I *jmI '• ■ ■ -M 
ujuk 4_S>L«_«JI .UA;tl i^_,l i-.a .-.,< 4 Y* * ^ iLtll >->-ljt ^yflj ■ (j« 7-jj ■' ^ j tl 




« flft^l E 



££UJI 



(3j <i Trill 4 <\ q a L^jj ' * "■ »"' i _ 7 jJ' 4_5UaJI '" ^JJJ : J. '" tl>" Lfl-2l (j^ * )L 



3 J n'ntl i— il jiJi'tlj ^gjj^L^VI JjJ9jJI (jt 1 aftij -v! ^j j*" lY'O' j»Lt!t JjlstJ 
4jjLk 4_jjt Jlijjjej ^i* VI I j 1 " J I o lj) t(j^5^Ji jjj-aj 3j ^ (jr^ J 1 "■■■"'■ ■■ d j^ 

! Jl^J L2_lL»j •oy^-jj' > j <i^ j <^> <* (J j I •» .' j— »*../* a_a >_ij^ ■*■ "llj jISLjjVI (^ 

^^3 (^riiJI rtdLtll ^ 4_cLJ,l 2juJU>J1 CjIjLj-ljJI < rtir-i'l ^jLfl tCT JLitJl jjjl m inll 
^J it-irtl II (jjJL: (_JJcJ1 tj^lri Arij ntj iS-alLJI Lj^L >■ >.l V" mini Y * * j»Lt!l 

. tiJjjVI 4 t\lri't\, 4j>-j^jJL>o Ijufej . «i_>l^aJ1 (_>^ii-jj» 4jce «_jj-aj <_£J-!I JL>JI 

(*) iayau s^^i - rt ii n uijMit 

4jjjjJI a j o g 11 4jI •*-" i nL£ 4j^>JL » j jH fj\^.jjjui^l\ \l .x"aI i jJ.pjtJI lj(^2j (jl 

tjrpl — gJ jjSLiuj .tiJLij^l (jljlj (jjs diljjI^JI fj\ ii_i (^Ljill ^jl o^/l aj cj 

4-j9LlaJI ^JjjtJlI ^ I ->. 1, 1 M-r nil jjjo <L1jL$JI I o (pL_aj^a^a J^ «~ i »1 (j-GjjJlJI 
j j « nil (^ (2y>-_gji I J ^ 1 Jkl., 1 ->■ ~ l m lj 4jj_JJ^5Lll Jj-CJ iL^-LaJju 4. Li^-l,-"L--*i.t, I 

<>a Jjk ,*.L>j_g£JI olVi t <i dUJLSj <3_flLLaJI LM-iej J <i »" ^^itl Cj1jL_l_lJI 

(jjiLLJl £yi j j " S (J'3-i " l — L i *"■ l \) J ^ *-'' (Jj-^' (j^ J U' ' ^ **" <-^' 

j iiii"i (jl 1 ^ iS <|J ijLSj J(l Jlljjj I- ini^ll (Jj-9 ^)^JL2Jl l-Aju^1\ Jj^Jt jj^jaJLselLojJ 
JLjIjUil jL«jcVI tjl mi J ^jj^Is (j^-jJjj^sJI SjLdJl (J2J Sj^j-Jj JL14J I j_uxc ^J 
4„il,Tff...« <cl 1 in jjjiaj 4-L£3jj£ {jj-L&jIhj t^jjjjj)" 1 nt, I jLiJij . U AMI ^^yJL: SJjJlil 
JjjjmJ 4_<i_ie_uo (JIjjuI 1 nni Ijl-^J JLifl 1 JjJ9_jJI Lj^ljej jlju <^J-JI O Ij L-t.aU 
^v,) « it-itLj ^ iitt ill jjja o-"^ 4jSUj t*"r i*ii a ^-^>l I JLifcj .y^jj-jjjL-i^JI t±jLstj| 
JiLa 4 iil\ a 3juJLa> Lo>^J^ iS") (JjL2^ LfcJLa-j »_a_G ^jl Sj_iiill Jjjdl jj^a ^^JJJ 

jt - - 

jjja iUn'^ 7cJ>J ^jJ 5_5j^>JI djjk J"i n '<*i ;,JjLik j-JjLj tiU jJ QJ^J ' ■■ ** i3_a_LtsjJI 

^S-^ djjL^- - , ,.j Jj t(jr lL»Jl jtjJl^Vlj ^^bJLl i^LJlj 3 Al.-tl ^jLiJLI 

,U ,..^VI ^^uJl Jia . U A'.llj 4_j_L<JI (JJoLLaJJ 4jjjiLljjJI l_Lfll^Jt>JI (_y^ <J)JL9> 
(jifi. t4jjjt 1 ntl <Ljjj-»J( 4SLLa. l L j_,5Lj^-oV1 (_gj^ i.ut.,11 al <i"i»^?l A--y^w (JjSLlu aS 

.The New Geopolitics of Energy (*) 




jl£ Ul iJinTiimll Is _ 6*031? 

(_$t tji^-j .2l«IjlLuiI _^j^t (joiLai! (J \c i^liall j»Ui»J iUj.^t 3_Laj3 (jVI LujJ 

^ylSI ijljJaJI 4 <ij~ *\\ iflLLaJI oLix*_« jjjs t-SVt s-LtiJ J-t^Jlj [>U*£aJLi 4g m mi!) 

Jj-jJt j! i(gasification : jLc. ^1 Jja_=eJiJ1) JjaJclJI <jjj ^ _ ^je^aJL j\ ju 
^ ^d "iii-j in (_$ jJI j-flVI _ ti>i-t 3 irjh't L_>.jJjJ&j ij] j] i sequestration 

Lo_£ iJu>5 Jl LaLc Jj.»» »,j> SjJ, ^jIj'JLI - I j Q t< (ijaljj SjlL-SJt 4_!al Ull jU=>J 

.^UJ! jl^MJ r jl_SJI oj-SJ! Jk a.nXtl <J^Lku u ^li,» 

La»j~iii o 4J9LLJI Jl-3E_a 7r_LU3l i Jj5Tpl (j-a JjJa£. JUlj i4J) ^.4 3jj-».tl ^LJVI 
l^iaJI 4— i.^L>. 4 rt ir-itj i3oj.X^>JI >J1>1 jlti ">.1lj t3jijJLj>JI jl£s}U LaLu (jVI 
ir e mi" (jPil CjIj at mm i t _yuLaji i n (4_l£Lv. 4JL>. ^^ L*£ ij! j j< A"U 3jljjl>J| 

, I (j ) Aj} 4jL)L^j L^JjSLl i4L»I hi m 

^^fl ("il«i r (j-u^ iiiJJj (Jbj-cl .^LoJal fjjj. ; r >o (j^j-LaJI ?:>-^l t>° ^diP' 

c-jK LajLkij iiLoia o^ ',,„] <jjlJ ^ The Economist 4_L>J. (j ,<,h./\j1\ j£jX\ 

(jl (^n j*!^. , ^»tl t 2>*- 1 (Jj'- 3t - ) L^" ' !(}« <i 4jjuLa ftl^jj.V 4^^aj-o <Jj,,^^ ■", j , ^.-w*; 
^a j^«-« Cr^Wj^ U.A 1 U^lt £j-^ C>* Ji J Cr^-^ L7^ Cilx.La I-v ^U ^J^- J-* 3 " 
JuJ ("i i »j (_y>-J cyJ A-JJ 4-c.LiaiJ 4jjjstj>JLl jjl£. 4_jj^J1 (j! .4jjLa_m 4j^>-LiJl 

. LiLp-i 4i>JLi ojj_j>f 
4^UaJI ^ (j^ii^i -V"U jJii^JH Iju ,4 m n mi 1,1 ja.Lj*i? t ju>.I 5j_L^Ji j^Ja j-n ^-^ 

. Lil r .>_ n (jj" J -*■ *>> (jAj-a t_jic- J-*J tal^ it mSLi jjuo^ ^1\ j ]ri ij J-4J j 4 i n") Ji^j 

^*j .(jjLilj jjjllajj.jjl jjU^JI ^^-u-4 (^ rj-p'j rn V inl! (jjj^Jlj 4_cL_uJ1 '.^ i^oj 4_cLjj tBig Ben (*) 

Jl t miVI ^p3>J (1 rt tHaJl (J^J* (Ji-^Lae-Lj j J i n T I ^^J] ^_l*VI Jj-*JJ ' ^ AO^ aLc. (jjj^Jlj 4-C.I lull i_AjJ^p 




ucciLJ'aJiUJI 

j-xa! miU J^b-JJ j ' J **\jJ (_gjj3-«ol ^"i "»- f(_y i ii A't (JVJ c^r^ dSLse iX JLiLd (iiljjj 
Uflj «" t u a 4_ajJL>iJI ^J& (jl^ 4JI Cj5j.it i(J\->- ij'\ ^ylc ijJajJI '"-^ft ' LaJUft < jSLI 
<Uj) 0~II jLjI (jj» 4 j fl Laj tljjlj aej (J^ft -r it,! <±ij.L-->ttl ^-uXI ' hfi m <J-aLj (jt 3 

3 jiiH oUj^La (j^a bbj—Lij i Juj^j-UI cjIj_«^oj tS-flj) mi<U ventilation shafts 

^J .Urt'q jJaJl» :MjLfl ^yJjIaLi- jj 1 1 j <j , i a (jSLj (<J 4J? La£ <.4JaLkl! 4 /W<t| 
jj^i t_iJ3^La jj>.VI uijjuajJI I <i 'in <4."i fj-m ^ n->qU jJJlJ I (j ii i >-> i'a r"j|>il aJufc 
(" d i^ '- '-T J '^ 's'j-frJ' ic.j_<ji i . r «^ a »-ja jljjJS 4.a„V TeJLr.fi 1.1 cLsLLaJLa ijjIjjjJI 

(jJLlSLlJ 4lil!i (JJ3 VjLJ \^"lf J^m I rtli*>M Tj\jX\ X J .0-7- Ijli-uU (j( 4_2_uL>JI (j^S 

t-illj 2jL>. CjULUjI ajui Jjfc Ir-T .3 a, > se " mil r I J^; g£ II fLjjf 4j>Ij j_j_3jj 
SJu^tillj aJjalsJI JLJ>iii1 r'>^ (jJJ Oj-Iaj Jjkj 'Si-dLL* c.mljVl ^^ift 3-i^vtfM 
(j^. ^LaLc J^-jJI ol^ .«L^ia Vju 5 ij V-jj Sjjif-t'"! r^/jf j>tiiS-"i ml ^^jlr '.ajub 

. jj <iii Vijj i~<j it 4jjLaJtXI jLsca VI 

4 ariT< cj^juoj ajLjji ^JJ j l-i ij ^->-j **"' ■* "** ' 4 "n n m (jVi.ciij j_LjJ3jJ <jj 
aSj LjJLJS A -* alj^a CjljUaJ (j^aJLLJI 4 j a ■ »_i La (^Jujl (_yiJl jJalftL . X-lLs 
(jrJJ^LS JLLaj .«Cuj_jJIj t J I fl 1 1 J t i,» tl *lj-J>. I— (1 mi ~i £j (_,() '"!» .A ij ft CjVMj 
^j| _ LaLaj J JjcjJ Sj j i a ajj) i<ii _ t-^jLsI Lojir 4j^_u JJjJjJ i , c < i "i S I < LaLC 
g-\ "ill 4jjIj_j9 ojj i ,^» i jl J^j jja *J_JJ — uaJLj yl ~ TtJ A a_^LLaJI »\*i ■*■ "i ml 
tjLa ( 4_JftLflj 4^LLaJI ^lj Vi.»l » j -^ mm [Jj^ lij 4JLj JoLv JlS^ '-i^jl r^a.jftVI 
^J A^LusVIjj . i-ii!j (jj* ^/ju «j_)_ulal ^Lu-w)i j» j*ij (jl 1 J « ■ ua. ^^S CIjLj >l i ->"■« >t 
jSii a J-^J - 4_jJjjJI (jjj miU { _ J 5> lXl ^jjOajj-jJI J j « 1 1 (j-J» 'UJ "!>*W CjJIj 
L^*i -T e~i i." "i n (jSJ i4jlj_jJI ^y* 4jjjr i ill ^ 4j|j_i,n Q ioj-at3 4_^LLiJl J^-»- J-3>l 
_jJk (jjjjLjlJI (j-iaLse-iial ■'Jy^ La u^ "lijjla 3j_j-il jj_i_3jj (JjL>. _ I n -vV 
4^LLaJI t^ujJj t4 i J-LmJI CjLaLa_»Jlj < 4 'V.fc 1 1 CjLij^ Mill JLa _ 4^LLaJI CjLajL>- 
(jl tt <<-<" j mi i4^j^IaJI oJ-^J dlLml j mil I ^i,> rt> JuJ ->u Jfj-Xj^ij . L^jI i Ji->. {j£ 

^L^cn jl i«m;jjlj. 5>UI» « jujljJJU 3-uLLJLi muda S-JS'i^i^ '. Ijj-o ^Ijliii ;Muda spectacles (*) 
^Li^M »Lt^ jJIj jj»j iOhno (1^^- _ 1M T] jjL»jt ^j^ijb (J- , ^'-^' _^Liil ojiul (»j-^" 1 _ ;H »j ,«i_ajL*JI 
^jii ■' -i" '_^j .4jj^iJI clj\Sj .Ml ^ jjjuJl Ukjuui (j^o «i'^,U m; JJIj .Toyota Ijjjjj SS^-i <G i /i"ir 1 mJJJI 
.«iAjj mj! giy V "LiSU jjljil I'llfl'iKij Mjj-iu il»Lii mjU <JI ^ jlajl 4aj-t ^ JJ! _ jjLjll jjji ^^l^tlll 

a l_2j^a CjljLkxjH o j a t u I La - J)o fclll (^JI^jVl ^j-« ^LijI ^j^laj ^jl^ o 1 j <iMj j jJL&jl 3^j->. <"i.l c Lm Jl^_^ 
.f«^>jll - ^LjJI iJ ^ j^jj^o j_i£. ^K i_£j^lj iliJj* j^>.jXI j*^J^ i n <',"&' ^A\$ - d j^ft aJI 




Jlc Uj JinTmnll Lo_&jo3l3 

CjJ-^i <J' pi j^-al jj_« j j, *iS* fjjs 4_i£Loj j^SoJI jj&jliu L yi\Jl\ CjL>-Lj^».1 <LuJj 

'. I J-iLji 1 j " f- 1 j ■ ^> j ; j^jJ i . « •> j L«-£ ijl '.frL^SLII jjjo jj>^ ' jl ^J-' J' "kii itl 

JjL*. jJLfl i(JL>JI 4_«_uilajj .Cj|jl_i_J,l (j-o jj^i-jl LjJLc. ^ ' (uZi\j)\ t j'i.tl» .a 
(jl i— <J*J 3_SUaJI <LcLLuaJ <ijjJJ ^> _i r j 3 rtKl.1 4_aLie_uaJI jjU <LLaJa CjIjJLuJ 
(jr&li (jl oL>»jV! I JL^J (j£>-«J ' nj S* Ttjuajl 1 a S* _ Jj£jX\ 4_JaLLal! VLj*-jo pr t n ii*i 
(JJ-« 4_JjU_3.JjJLj^J| J^JaaJl Lj^Li- CjLuJUL) 1 fl"*'J' " " JLi£. CjIjI J mil 4_CLLu3 

jlSLaL (3Lc i^JJIj (iSlliJI *JLc <jf ^i-AjJLIj .5_2jLoJI 5j1 j i,J| _ 4_IJ9j un-a 
3JaLLx!l (jLafuj J-aVI ^jlfi <±^-jj i . j in edLLk oj-2-c J_La 3>j_a JjVj . <jaj U" t, I 

j-flljj Ijj L^i*. <j£Uj 3_u-uJ) cli^S* mi U *-tuLa <jVj ■ c ,'i - iMI J i "i kiQj 4jU tJI 
-j i"itj ajsLLJl j_a! rM-i^j op 3 '^J<» * a iaKlb 2U_JaiII 4J9LLJI (jjc u & j La 

. 4-al J"n ii 1.1 3j«ii*il1 7-l"iria _ <L2jJL»J1 j_yfl 
■^Ij ■ ■■ ■'■ jj ■■ * ■*■ " ■ 4_jLa-tj /_4 rtJaLLaJI SjJiLLa ^^ J ' J *J Cji a /ti I i n a aAI (j£J 
i. il c] l_$J rj^hj Lr* - " jL-ajJIj >^UiJI aJl&\ ft a «_a 5a_ii_i ,_)iaSLilj ^jJI j-j»VI 
i£rUJ_jjJ! *JciAja c^Ij-AI ^ 7-_4juojj 4^Ij "i nil *i:j (_,!£. t4Jl 4_2_ti>Jlj .j_lolj>J1 
J '^'"l (jiJj tj^ljJl (j^)) :,J^i£a jm^'i a IjLxlj ojLuX,I (_jitf. a_uLxjL (jis^jjJ ^4^ 

ir.nil'q '.j >nill jj^a I q'j t » o-^J ' e ' e gant frugality ^Vl (Jit_JI) jl iaT<>VI 

jjV tA j en unil! i^LWJ! itl,l -V" 111L1 IjUj. ilj^La SjJ, «,jijJLi)) Jm'r t j! ^ tjLal 

iIm A JL^-tj V jjSJ '1j4h». ^ic J>al ^yiJj .^(^ji lS? jljui) ^^Lc. (^^Jaij V liilj 

jliluVI j^i J 8 ! a "ij J j *"■■■ ^ rh <i a jj! ^^ 1 *■ ^ CjIj_l>JI OJ-aJ JJL>JI jJjjUI 
. « Lj^jLluTu (jl L«^-aJ- Lm'v aj (-j^aSJI (Jiti'ii nl Sjjij i>juij» -pljuyij 

1 A-" ^1J1 d^LLaJI 3-;^ ^-j 1 " -It " ^rltj '(jalUu u ,\,„]\ rLli^'l) <zjt 5 L«_iiIt :Negawatts (*) 

(_jAji^. ijj-a i5_^UeaJ1 ^LjjI (3-° 3 ^ **" " U^ JLjIj^i^ ,* j o -*■ ^jj n •*< 1 jujo iL^jjuj ^j-o Vjb 4^UeaiJ d Lit fl 
.(a^ill - iliJI ^4^ its^UJ.1 ^a JljjJLI (jJI iaLci>yLl j^jLs ^..u<a ( 3_lii--jj n'Ud'i.nll ^^k. 4ril<"i1l 

J^Ul Oj^ >* ^j^ ^y 1 LLa-jJj'MU ^ys '. cjIj j^ll j^ Cornucopia ^ '.neo-Cornucopians (**) 
/^Jjxjo 4JI ( _ji£. jj ' •* m ' ' ~ * I j ^ ^- (j -4 *^-I" ^-i^ ' . ""jj ^ J^f £j 1"« <m l^-^'5 tZeus (_j-u^£3 **~'" a r - ^ 3 ^ l5-*J' 

t.L±j| ,^&c. ^^ " A /iK-.-llj a.j'jj ill CjM<,°Ii lit 4 j ; fi"i Jji>- ^^ jj'itll jl^Uj liiJ jlij SjjjLJe-o iUI 

./o^>-jaI.I _ 4jJlSLi<ij iilo 4jjL£ djjjji. ujjjj Jj'^il 4jjjj^txj jjjlitl Malthusians L>u jilU t_utjj 




££A5llJ&2lhJI 

*iC i ill i^^S 1 fjl^—^ (JT-^'J - l33 <."1u <_kjj_3eJiJl 4_>.jl jjj« J— ; J-O f»A^J 4_j-Sl£j| 
3 tkhr -aJI ^\j^\\ 5bjlSii.VI 2bL*_>JI (j-Uj .AJt-ill jjL^JI t^s^SLaJt ^-tUI 
jjj^LjJLI SjsLLaJI jjj i <i j_ylajJl«J <_--JI 4 J a-Ja-c<J I j^>.l_jj»JI (__]] iTcJLuaJLl <4^>-L__> 

3 g ^ a ^yujLaJI (j-iLUI l _ r lc i/< leaJ <_--J1 C-i Lj-ILjlJ I 4_Jljlj liJalWII jl < ml 

4j»jJl^JI JjLtu^Jt ( j£Jj . Lilj_.il j-liTf Jj <i" >.n~ j-^cj *JLaJI nudge j-T^J 

*jj jUCj^a^t 3j . i>. --j " dJ La_J (die hard d il.,-i~ a 4ia_)L=e_a J ta3 j.XrtlU 

. £J A l t-» l ] ( tjl Jjtls 

Cjl£j-jt _U_»o _-J-5l CliLui^ mi'iIu (^ J*y «ll J-luI JJ3 (jaj^j^a il (jjjj_uJI JUu 
.(jJJ-uJI £yi j jTtK ] I 1*11^1 1 u"t (_-ll) Oljlj mil t^yi jJJsi -ij-i r-l-Jj (.y-C- Ciljl-iiull 
j-jSLil3l (jl_9 tj-AiG 4j tjjp J 1 n (j\jl_j_SJI ,\k\ mi") <jl ?c-L_>ljJI (jja 4JT (O-C-J c~3 
/>-3jJ j Jj£. tl J (*J-Sj (j! ( Ja."i->m j-J-C jjj* JaJSjJI <L_u£.l_9 (jjijjLiju (_-l£- j_i_xL_XI 
, t <i"» a _>^ c - (j->-j-1j (S*i J iii" 1 11 a mJ| jl - i ^jt^ii (jpju^jjjujk jLuallal ^*J *JLiJI 
0j-2uLiil 4ojjoJI ' ■ "j -aJI (jlojJS (jt -ijVI (_-J-*- jj)hia jj-_j iJ_uii!1 <_--C- 
«Lfcj-jjjG» (_gj •» j u CjIjIjjVI oJ_4 (jl < _ > lalj ~ ,,^1 (_--£■) (jn >-jl 4JL_i_iJ J ij 

j^c t iiLUJI 43-Ll_ jL^aJil d_jicla jiS'fj (t_ulj___JI ^-a-ilj «L*±uaJ, recycled 

.mandates tiiL»jj___JI 

^JJ-ja (j-ic CjIJlj 1 > <i a aj jjjSJ ttiLIj <L_ujjjVI (JjjJt ^ h« a C-SjJl J-flj 
4-u jj i_2ljUbI j__jl (JiwjJI (jja i_j_i!j_i_aJI (jlajJa «:(_i£ ,Jjj_>u (__)i aj in 'it, I JuL»JI 
iSjir'U CjL joJI ^__j3 AjjJlj d <iK a-iJj i's\ tl (J-aJJ .(jjJj_vJI CjLjIjijjI J jlti" JlLa 
CjIjLl-jJI > j x Mill'^ ;*j_jill (^J^J-I'-JI (_-Ji J J '"' *i (J I I fl i N J LjjJjjI 4j2j il)^"J 
I J.'JJ -0 LJLaJul Ij_l>.| LJj^jjLj 4 j «jj,.J-lII 4_j_l^JI Ci>-j"3l i«Lj_ulI <t_ajJ_uaJI 
(ji (jSLaj _-Aj iKr-jJj-a J^_ijj» (J-cjo diljl j 1 11 «:lj_iuj ,jjjaa_u ,jjJJI (j^-ilo I^jjJJ 
^^i*- JL3j . t_ilajl 3jj < n\ Jj^Ibe_j mJ JJI ^^jjIaII jLslM Jl (j-i^liJI (j^* (J^ 1 (J-*-*-* 

.Taxing Times Ahead (*) 
.direct environmental taxation (**) 




jl£U( J ; film nil !g_6j0j_> 

^■■jlj ijVj_ (jj_iLa * * j—*-i 4_tVaJI i___T 4_T 4_>»jjJ 4-l- -— ■ 4_»____u _>_»j__!l 
^j^JjJ-ioJLI {j ^L n T u _)1 Jj^ 4<Lulj_jJ,l ___ 4j Cj 1 1 i m j (_-~U jVjjJI yJj^La 4- i < i ■ > ■> • 
C <-l " m <3j_L r-ljj _>«a I U-«-l JL3 frjj, mi 1,1 IjLAt _)T («*C.J 1^-3 '*4 J-**!' i__L_j) (j-a 
___! CjIjI J i nit (jj_tL>JLl QJjSj^Vl _,"■■» 4J? l_L_J- ^L*_a f JL} V L*J <_5_L>_ 
j * mil 3jL__j 4_aj__>JI C_L_jji Ijl 'f\j •'-* **■" I j^>-jjjl^"i1l ■ * J J 1 _l J-*J_ ml 
(j ii^ t"» ^^ylltl <-^j1j i^ajl _)_>j__ <___> illlju jiLj-SdJ 4jLj__ J i>>~4| (jl La-» <4_a_}_!U 

( rtjl-SL-11 »_i ,,q_ > . ^yj| 4__l_i_>t ij^^-SJI (j-aVL (jl* *j I «i j _ _ t ^Jl__JI *_(___>>. 

. j_i__JI 3j-^>- _;-£- 4jJj_J,I - ji mill 4 •- ' aJj 4_jjJLi 4„rtl«"U 
i ?tj « ij-t _Lil _J_a-_i i_JL__ (J3SL1 (jl_ '(JjLJ """ ^ d A > "dJ—°' *^*'jp (*^ ^J 
l_jj_<»l j»Lj-9 U" 3 ^ - * O- 1 ! -'^liil! _y£- o. > « " j a jaJLJI _Jj_ '*-J-^> (Jj **" "'" (j' _J^ 
J— >J tj— i-ijjl i"i _).na,.c*. l_J a I 5— (j-=sj) i r*v AJ I I Jl^j T4_ujj___JI Ig" 1 nl-u n j JJ*"'; 1 

Ij-JJJJ 4--1 U.U Ij^jj L_ui _/ _)fl <* 4_jSLjj oVI 4_aa__»«J1 __9 1 ' I i..~- <i Jjj . .1 a 

J__j 4__li_JI __L_ 4_jjj___. ^j-3 _J J__jU,l (j~» :,_, i^LU jj^a LlujJ if-LsjJJ 
Jjju ^-x 11 <3j_i_sJ1j 4 "jj mil CjLj^JJLi 1 '••> ala. * i~i!j La _,.;■ K.1 j _ _pja2f I (JiluJI 
j ^ ■* "- '■" LaJLic. 3____>UI __fl 4jjLav» uliliilj^wj ^-^-S d--»-j-l2l (^JJI OJSaJl (^Jj 

CjUI^j-^-J (Jj_j.ii jj )j 1 -^^1 p- ___t| (jlSLflj ijj_u__JI (^^ -___ _ui i4__LL_!l jl____? 

.«_;j_,l 3 j -l« _i 

aJ jjjabrl (jl __II (J-i-> (Jj-U-iLS __S Iji j "».! CjJ_9j ^-Jj-i 4^_kIjjo j_j__ija 
4jxu__SI *l>i-- Cy *Ljj -____« I 4a_i_> __jJU_>t t Y * * ^ j»L*JI (___J '. \ju^ j J «"*< 
1— jLjjIL__4 Jlj , 1 i"i" (jLi 1— JljLt_— — II 4—1 Li_— > ~- jo'" _>_sjS Ij-jjJjj i4_iil__ajl -— _a>i_J f 
<4_Lt^JI (jjtJjij (J--" J--tJ .(__Slj^_a VI 3_J_»J1 ij__a_ 4j_^j _yjj _; jjj 1 » 4_jL_L_JI 
-■jj_>- (jl LaLu -ljJoIjJI _)-aj . (j-jJu jSLJ I (jda 4isJ iLaj JjXJ (jl '(_yJJ JJJ _ljH 

(jLj jj^JLUl p'lj-uaLi LaLu Jljj-- j-^ o— ^ * lj^j"^j-^fl j^>* jjjI__u_i j-bj i_nJl 

(j-V-llj__1 JUJt l_U (JJJ__ (^_1 SJj^ I rlj d___jl_J (j\ <|J _;jJ_U>.Vl J_J_ljj| j»l J_*_ __l 

4 _j t_J_-o __ _tj 1 «J-i __j _J II -j'j a» (j_ujj i^__3jjj L-al .4J_u_j1 Cjlj 

c_JLi 1_j La__ Jl__ jl___ njlaJL-ilj ___ 4_uj-^ j-j-c. think tank 4j^1 m. "i ml 

_ru1j_2Jl _-ll (ij-fcJUl _)jJ JjJaaJl 4, j lr Lfl «_e*____t i_Jj-i-l 4_3jj_o 2La_ cilLufc 

. Jjj__U 4_)j_»JLl 

.Resources for the Future (*) 




%\1 » 



&SlhJI 



<*!>. (jL£ liLa.3 .«(«_«j i!al» i < _ 3 J1jj3J i_iLa=JL<_ul (jl Ij—jjjS (jrtJl (jiuioi Ltj-j 
j^^a 3j j "n .a 3.SUJ)) '-ijJb tUu^-uaJI 4jL>- VI Cj-jL£ .j^jI h mil (J» I < »" S(_£^Sfc_»jJl 
Cu.».oM SLuLLaiil 4jL>.VI ajukj .(((tJrJjjLiJI) (jjj-LjJI Ly i£. ^Jljjjnlt 4^jj iMI 
3j£LiI| tillj jjLi 4 oflfl jtl 1^3-J-u 44-aJii C<Ju.> a^flJJ (jl g t"»" ' »J r«J 4Ji ^-"JO"*^ lA^' 
(j-ajjj <|_£j_lS <J3^- j^il m i nil Lai . « A j jt Irk i ii 4Jj&L>. 5jkS-3 Jljj»js» {£j-lm (j£o f«w 
^IjJI (_,-!£■ <*J) T g^l ciUi ^^jS r-j—^JL i,.ij i i^l 4_j| Tt-iIaljJI ,jjO (jLSji -4 * ^ ^tl 
*-ij (j-a (J3l (j>j_»J9JU jj^xSLjj-a^l <jl 3 n j 5 -w ^J |jjJ_>iJ SjLiVLj .j j a "it, I 
<j^> _>-»-^ i_uU>JI ^yl^. Jj^JI (jn 8 J £~< -> L^_»_fijG ^yjJI (JjjJjJI 4_jj^_Li3 jl, 1 n a 
( hir uall 4j_cu_ujJI (jjjLuiJi *3j3l (jl (_yJjSLaJ» '• H-i~>-i ■ » |_g^ jS (JLfl .^U'lUVl 
t jj3 lj_ui Luj jl ,«(J^>JLi (jdjjjjjil ^ ^ jj I uj-wj-iis j^jI ij i iib : I Jlc, SjjLuaJI 

. JIJ3 La (_yl£, (_ajaiT j-t£. (jjJl (Jli JLflfl njUli *jaj ....tiilj 

"oLiJI ^j j i <ij .wjjLjJI jLjj j <)-> x i in" n^j—SA] JaAiJI cjl_Sj,_iii» (JI^j Vj 

(3 »* "> " J (j-3 iJaLUI JL-tjo j^ (_j-a-i-fl stl\ J^ rw i»VI jjl 5j j,m xll jji (jj j ■■■! j '-^ 
jj^aVI ii!_p (j£. ^Lua£j -ijljJ.1 3JLu^» £yi S^j-i-a j! tlVuiVl JLii) {^A <il~i«l* 4^LloL 
(JjIjl_J x-jj-juJ\ jjalaajl f J "c. t n"i ^ (Jj (Jail!) Jj-uJ 5J9j_^>JLl Jl a f VI Jj (^ 
(jU (jj^-uJI jaJe] <jr*jl l (J5i>^' L r^' J >- L ^ ) (J-" - 4Ja-^' CjljLiiVI jl 1 aS .Jj^xxJI 
. tLotjjIj^uil jVi 1 n^ja Lj-^- (Jjxj jl <-ijej - jl^-aJ 4jadiVI (j^a «CcuM 
j-lIS J^a-t (jl^Laj l ill' i 4. 1 L^JSU tSixlj aoj ^jiJ (j^JJ J-^ <j H i^LLs ?e-*Jj (jj 

j>ii Vi nn j^jJI 4_alixfl LjMJtj oljl j m!l aAi A I^La (5j_ljJ1 <tL<_iVl ^ 

(jl (jSUj 4_j_j_fljJI djIjLcj iSjl i^itl t"il*il « j *iVI jjL^ -' aoJoiJI (ji-^-J)j-' j gll 
j^Jl i^LLaJlj 3jlj_3e_U SjJ^Jkl 5j-xj i a 1 1 lTjI Jl^wjJI jl mi'm! a-aj i3j mij (jAijtlj 

j j_ill jajtiJlj jl jlj ^pJI 4_aLLJ! oLLu*_a 4_tlg.La (»Jui jLa ii_uL£i!j cjj_i_JI 

a JUk jjj» j^xiVI > j »i"i i n U (_yJfc S^ j 2 aJI (JjjJl ci?^-* O' (j^*^' dv ^ ■ < a -"-^ ~ ■ ■■ 
(j-Aill ^^Ual j^j .4_ua_j_i.jJI _ 4jL^i!l ^J l2uj±\j 3ULju-iII Lj-^-jJ jl£U I 

dJLiaJI (jl _i mi (jjj (_jJ-»- (jj JN-aTiJ ■ t J a i JLjIj^II j>JU1> (ji^. (jlSLa JS ( _ ? _3 [2ry-iL*JI 

f**) • • . II (*) - . tl 

. ' pjjjtit n^llj v ' 4JM-VJJ, \\ ^11 

'.i_5j^ill j-LojlJVI ,^,1^ 4jj jt- n~iTI l^"i°ilia U& LuLut ,ia "it* <LJS '.4jlu>.jjj-i^ll iLiSJI ; H-bomb (+) 

./o^pJLI _ ^jj-JI rl^JuVI tjuj j»jMJI jjuJLi Jj1_jj»JI ^-j- 1 "-^jJ "bji t-iin'il "lLuS I ()", l j , „ X QjSjj 

^yJliVl jLLaUU ^jl SjLil (^a :(3jLt iljLo ds^^x^ "L^oiaoVL , . ,1^1) Ajl> j''- 1 "j*> iHindenburg (**) 

• taa-^pll - 1 "^TV »L»JI (^ 1<Ut"ii 4l^lJL>. i'm"*4 l£ jjl JJ j ■ "^ 




j_tt Smog (^jLi-jJI <_iLi-UaJI ijja <_>L?e_>. jjfc <LajL^aj ^f VL*j_>.I cj^JsVI < ^SL3 
|jL£. U_i3 L*jIj J-*.'!'" <jL£ (^JJI Jl^jHI I JlA Lr Iaij (_£ Jill t_il Jl^JI j_lCJ <<_,>■ i^ttl 

4jj_L>JI jL^jVlj i4j JuJI aLdLi 3 o < nil (ji»jVl * Jla (jl Lmiaj a jjljj oJsj .liili 
SJjjJI «Jl4 <j) jl i(ilj_^JI ojJLi j^jj (^L-jlj t3 ni » Ul 5jL>J! «^u1_LJIj iSjjI Jt 

j^ya <iLj^£JIj 5jlj_>JI (j«a L^jL>.Lil%.| jj-a 4JJ3-LuJI <LuJLiJl ^^lfi. JinVJ f 1 J i l iu- t l] 

<_£? (jitj -iflUaiJi 5_fljLb 4_uL« _ 4_u^£j geothermal 4jjI>>- - i±a>>- jA t ^ a 

j^jj^a^ <.{j$a*]\ c-iLgHJl (j^a I jjLtujl ^K 1 1. 3L>«j j»Ji^ CjLS^JLi ^jl^J 3jjJJLI oljuluVI 
. pJLJI ^ jj^T ^Ka ^f ^3 (jjdl 0^-^ v^y l£ JJI tJbl*^ 

<«j-uLj a—uJalj-a (_£jJ <_£j^_*_ a u^l ?*»„ a ^^-ojjLil jAj i(jj_uiljjl j^^iil^J I at 

(jL (j^jLuLJj! J-iL*. t^jJ^ ,u±.*l\ jjj_5j| Ol jn « j i » (^ Cit ^j (jA3I 'lAiiill diLa^l ir-> 

rLljJ _ <La_Jki3lj iua-o-jJi 2_ji>J,! ^L^SJI oNjusJ a|j,V"i i»Li _ sullal^js ^1^, 

L^j j t j *ij IjjLS (_yjJl <L5j^J=J) ^nii/ j) j^Lxll jjjs (JO.jjJLj_^jI y - '^ re T i, i n Li ^j^jjl 
1 ,^.^ A ^jLlIcLj <L^ir-i nil i _^ajjuj jjK tC^3jJI udJ j j^J • ^1 a <ntl StcLluaJ JjLillj 
tfjliai (3lj jaJj .4 hi Ji'i jjfc j^ JGj Lo^ («l_i jr )> j_,J»- Jl k-iTt.i n,H j^a jljliVl «_ <J>i 
' j "^ j *j '^ "j ' ' ■ -^ j *^ j J, 1 li ' k ^ ' ' ' (jL S 1 a J jg <4_LjJa CjijJujJ j>I <i " rttl ^1 

Lj^Liej al i^'i AVI jju>J (jSU . Ij ^^.U-; | ^ t a J j v< i iij 5_>.j jJ 4Jj£wo ^ls-jj.u ^fl 

idL*. I jji LiLjil 4-aiaJLa *Lt>.jj _ ^^j^ Mitft (j^^^J! CjLtljJtuu J^Li. LxLLc JjSjJt 

.sLwj ^jLCaL j-^a->JI At*!*! ^t <jj1 - juLJI I Jla cUL^j <_jj3 jL^JVI 

(JjJUfcj <bL^jJt ^ ?-l_*Jj| jjjl 4_2j^la jjj-tuLjjl (J-" 'SJjJ-*^ SLjL«— a J « .ij 

.(j^>-jj-i j gM 4_c.LLlo (_yj Sj _i *>■ ol j 5^al U IT 4_t_*j4^J 4iS^_(ii ( _ ;r ikj ijja_ufc 

.^jOll _ p4* iSj^j s-lLu»j I, it'll. .nl in'^>ic '. llLsLSjj i Reykjavik (*) 




3.S.L« "La 4_5^_»"w t_) i,i_ m Lib OLSj Mill tfJLA C(.alJa ({"j-cJbe-a » LS^->"i SjLCi .nm ij 
di>LflL». £jJa gjj-ui-qJLJ ^J^l 4irw.jJLl (j o i^i " . JlLJ! liijj ^ CjLj_uiJL»JI 

~"p-V, i_£.aJI iff-^JJ' 1 ■! 6 ^ J< <* er^'j (.ij-JSaJI Lj^I — 3tj J^ »j L ^ji\ jJ^jIj 

• jxjv (JLu" i ill (_ya tJ-JJ \ \'t\ injT tlaiaitj nilli '■^J . 3.aJige.a 4-3 Uo ■*!,,) ■*■" (<iLj 
(J-4JU Jij^jU L^Liej iL^j (j-^LiJl O-u-aJl (JjVt i nl Luajlj LgjU'La L>. J L^JjIjLuj 
<j^a Jil 3jJ—ua— o 1 ^ in cj \,\'i\ mijI J-< ■>■ "j . Jjjl "i j U jl ^jj-^vJjJL_l_^JLi 

4_jjj_(tJI 2lSLL*JL\ *• ■ i^i'i i ii» : jj_SjJI Lj^L>- (JL-e-o ^jJa 3j_jLj>Jl_a tlr* ~~-_3j ' j i^ 
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